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ULTRA  COMPACT  UNITS... OUHCER  UNITS 


A 


HIGH  FIDELITY  ....  SMALL  SIZE  .  .  .  .  FROM  STOCK 


UTC  Ultn  ctnpKt  audio  units  are  small  and  light  in  weight,  ideally  suited  to  remote  amplifier  and 
similar  compact  equipment.  High  fidelity  is  obtainable  in  all  individual  units,  the  frequency  response 
being  :t  2  DB  from  30  to  20,000  cycles. 

True  hum  balancing  coil  structure  combined  with  a  high  conductivity  die  cast  outer  case,  effects  good 
inductive  shielding. 


Applicatlen  Primary  Impadanca _ li 


A'lO  Low  impedance  mike,  picluip,  SO,  125/lSO,  200/250,  SO  ohms 
or  multiple  line  to  irid  333.  500/600  ohms 


Secondary 
Impedance 


A-1t 

Low  Impedance  mike,  pickup,  50,  200,  500  50,000  ohms 

or  line  to  1  or  2  grids  (multiple  alloy  shields  for  low  hum  pickup) 

18.00 

riT 

Low  Impedance  mike,  pickup,  50.  125/150,  200/250, 
or  multiple  line  to  grids  333,  500/600  ohms 

80,000  ohms  overall, 
in  two  sections 

i6ja 

rid' 

Dynamic  microphone  to  one  30  ohms 
or  two  grids 

50,000  ohms  overall. 

In  two  sections 

17J0 

A-20 

Mixing,  mike,  pickup,  or  mul-  50,  125/150,  200/250, 
tiple  line  to  line  333,  500/600  ohms 

50,  125/150,  200/250, 
333,  500/600  ohms 

16.00 

A-21 

mixing,  low  impedance  mike,  50,  200/250,  500/600  50,  200/250,  500/600 
pickup,  or  line  to  line  (multiple  alloy  shields  (or  low  hum  pickup) 

18.00 

Single  plate  to  single  grid  As  above 
S  MA  unbalanced  O.C. 


Single  plate  to  two  grids.  15,000  ohms 


bjiluauAluLUJ 


single  plate  to  two  grids  8  15,000  ohms 

MA  unbalanced  D.C. _ 

Single  plate  to  multiple  line  15,000  ohms 

Single  plate  to  multiple  line  15,000  ohms 
8  MA  unbalanced  O.C. 


80,000  ohms  overall 
2.3:1  turn  ratio 


80.000  ohms  overall, 

2.3:1  turn  ratio _ 

50,  125/150,  200/250, 
333,  500/^  ohms 
50.  125/150,  200/250, 
333.  500/600  ohms 


TYPE  A  CASE 

high 


A-2S  Push  pull  low  level  plates  to  30,000  ohms 
multiple  line  olate  to  plate 

50.  125/150.  200/250, 
333.  500/600  ohms 

16.C0  ^ 

A-27  Crystal  microphone  to  mul-  100,000  ohms 

50.  125/150.  200/250, 

dole  line 

333.  500/600  ohms 

16.00 

A-ao  Audio  choke.  250  henrvsr.)  5MA6000ohmsD.C..65henrvsr>r  10  MA  1500  ohms  D.C. 

12.00 

A-12  Filter  choke  60  henrvs(»<  15  MA2000  ohmsD.C..  15  henrvs  a  30  MA  500  ohms  D  C. 

10.00 

UTC  OUNCER  components  represent  the  acme  in  compact  quality  transformers.  These  units,  which  weigh 
one  ounce,  are  fully  impregnated  and  sealed  in  a  drawn  aluminum  housing  diameter... mounting 
opposite  terminal  board.  High  fidelity  characteristics  are  provided,  uniform  from  40  to  15,000  cycles, 
except  for  0-14,  0-15,  and  units  carrying  DC  which  are  intended  for  voice  frequencies  from  150  to 
4,000  cycles.  Maximum  level  0  DB. 
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SOLDERLESS  CIRCUIT  ASSEMBLY — Multiple-ipiadle  wire-wrapping  machine  developed  jointly  1^  Bell  Laboratories 
and  Western  Electric  Co.  mokes  76  solderlen  wrapped  connections  in  a-m  radio  set  each  time  operator  brings 
chassis  down  on  spindles.  Inset  shows  finisbed  wrapped  cannection  (see  p  202) . COVER 
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when  power 
fluctuations 
affect  processes . . . 
you  NEED 
SORENSEN  AC 
line  regulators 


here's  a  cose 
where  installing  a 
SORENSEN 
AC  REGULATOR 
%  saves  $$$ 

P  ill  an  RF  gluing 
procMS 


Timber  Structures,  Inc.,  of  Portland,  Oregon,  are  the 
largest  producers  of  engineered  timber  structures  in  the 
country.  RF  is  used  for  pre*gluing  scarf  joints  of  lumber 
to  be  laminated  into  very  large  arches,  and  also  for  gluing 
the  firm’s  “Timberib”  barn  rafters  on  a  mass  production 
basis.  The  RF  presses  were  developed  by  Timber  Struc¬ 
tures,  Inc.,  engineers. 

Voltage  to  the  four  RF  generators  varied  greatly  due  to 
constantly  changing  loads  throughout  the  plant.  The  seri¬ 
ous  fluctuations  necessitated  the  repair  of  5%  of  total 
output  and  scrapping  of  another  5%  as  total  loss.  Unsuc¬ 
cessful  attempts  were  made  to  remedy  the  condition 
through  the  use  of  additional  and  separate  service  trans¬ 
formers. 

The  local  Sorensen  representative  surveyed  the  situation 
and  recommended  installation  of  a  15KVA  Sorensen 
Regulator.  The  result  —  complete  elimination  of  product 
loss  or  damage  through  erratic  voltage. 

The  installation  was  made  nearly  five  years  ago.  Since 
then  —  complete  satisfaction!  The  only  service  required 
by  the  Sorensen  Regulator  during  this  period  has  been  the 
installation  of  one  set  of  new  tubes. 

We  know  that  a  great  many  manufacturing  difficulties  are 
caused  by  line  fluctuations,  most  of  which  could  be  elim¬ 
inated  quickly  and  economically  by  Sorensen  AC  Regu¬ 
lators.  Find  out  more  about  this,  at  no  obligation,  from 
your  Sorensen  representative  —  write  us  for  his  address. 
Sorensen  &  Co.,  Inc.,  375  Fairfield  Avenue,  Stamford, 
Conn. 
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All  the  world^s  weather 
on  an  18"  Facsimile  Receiver 

The  D-649  18"  Mufax  Chart  Recorder  offers  the  most  convenient  method  yet  devised  of 
receiving  facsimile  weather  maps  transmitted  by  radio  or  landline.  It  can  be  used  side  by  side 
with  American  equipment  on  existing  systems;  alternatively,  a  private  network  can  be  set  up  by 
using  it  in  conjunction  with  the  D'658  18"  Mufax  Chart  Transmitter.  Recording  is  on  inexpensive 
Mufax  paper  supplied  in  lCX)-foot  rolls,  enabling  the  recorder  to  operate  unattended  for  days  at 
a  time.  The  transmitted  map,  measuring  18"  x  22",  is  received  full  size,  and  can  he  examined 
while  recording  is  still  taking  place.  Picture  quality  is  better  than  that  obtainable  by  any 
other  direct  recording  system,  even  when  using  the  double  speed  facility  which  is  exclusive  to 
Mufax  equipment.  The  record,  which  is  black  on  white,  is  instantly  visible  and  requires  no 
processing.  No  other  system  can  offer  these  advantages — write  now  for  full  descriptive  literature. 

MUIRHEAD  &  CO.  LIMITED  *  BECKENHAM  *  KENT  •  ENGLAND 
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utpuf  Indix 


lost  Y«or  Previous  Month 


Previous 

Month 


Latest 

Month 


Year 

Ago 

TV  AUDIENCE 

(Source;  NBC  Research  Dept.)  Sept.  '52 
Sets  in  Use-toUl _  18.711,800 


Previous 

Month 


Latest 

Month 


RECEIVER 

PRODUCTION 

(Source:  RETMA) 
Television  sets  . . 
Home  sets 
Clock  Radios  . . . 
Portable  sets  . . . 
Auto  sets  . 


Aug.  '53 
603,760 
299,939 
169,301 
145,460 
376,937 


BROADCAST  STATIONS 

(Source:  FCC)  Sep 

TV  Stations  on  Air 
TV  Stns  CPs— not  on  air 
TV  Stns— Applications 
AM  Stations  on  Air. . . 

AM  Stns  CPs— not  on  air 
AM  Stns— Applications 
FM  Stations  on  Air 
FM  Stns  CPs— not  on  air 
FM  Stns— Applications 


RECEIVER  SALES 

(Source:  RETMA) 
Television  sets,  units  . . 
Radio  sets  (except  auto) 


RECEIVING  TUBE  SALES 

(Source:  RETMA)  Aug.  '52 

Receiv.  tubes,  total  units  30,141,536 
Receiving  tubes,  new  sets  19,583,879 
Rec.  tubes,  replacement  7,463,893 
Receiving  tubes,  gov't.  1,706,868 
Receiving  tubes,  export  1,386,896 
Picture  tubes,  to  mfrs.  394,605 


COMMUNICATION  AUTHORIZATIONS 

(Source:  FCC)  Jul.  '52  June  '53 

Aeronautical  .  33,462  39,31! 

Marine  .  36,068  40,357 

Police,  fire,  etc .  11,274  13,63) 

Industrial .  13,968  17,37£ 

Land  Transportation  . .  5,120  5,922 

Amateur  .  113,863  111,28S 

Citizens  Radio .  1,697  3,82S 

Disaster .  80  19) 

Experimental .  489  4l< 

Common  carrier .  985  l,2l< 


Aug.  '53 
38,600,494 
25,837,055 
10,460,032 
560,565 
1,742,842 
704,495 


Jul.  '53 
40,655 
41,473 
13,869 
17,951 
6,069 
110,862 
3,877 
191 
463 
1,222 


SEMICONDUCTOR  SALES 

(Source:  RETMA)  Aug 

Germanium  Diodes 


EMPLOYMENT  AND  PAYROLLS 

(Source:  Bur.  Labor  Statistics)  July  '52 
Prod,  workers,  comm,  equip.  264,700 
Av.  wkly.  earnings,  comm.  $62.96 

Av.  wkly.  earnings,  radio  $60.25 

Av.  weekly  hours,  comm.  39.4 

Av.  weekly  hours,  radio  39.2 


/  Quorterly  Figures  ■  ^ 

Year  Previous  Latest 

Ago  Quarter  Quarter 


INDUSTRIAL 
TUBE  SALES 

(Source:  NEMA) 

Vacuum  (non-receiving) 

Gas  or  vapor  . 

Phototubes  . 

Magnetrons  and  velocity 
modulation  tubes 
Gaps  and  T/R  boxes  .  . 


1st '53  2nd '53 

$11,340,000  $10,400,000 

$3,140,000  $3,300,000 

$930,000  $700,000 


STOCK  PRICE  AVERAGES 

(Source:  Standard  and  Poor's)  Sept.  '52  i 

Radio— TV  &  Electronics  304.3 

Radio  Broadcasters _  288.3 

p— provisional;  r— revised 


TOTALS  FOR  FIRST  EIGHT  MONTHS 

1952  1953  Percent  Change 

2,914,925  4,754,285  +  63.1 

6,588,303  8,932,638  +  36.2 

2,569,384  3,546,407  +  38.0 

3,505,516  3,875,293  +  10.6 

1,269,893  308,222,911  +  45.8 

2,479,539  5,276,426  +112.8 


Television  set  production 
Radio  set  production 
Television  set  sales 
Radio  set  sales  (except  auto) 
Receiving  tube  sales 
Cathode-ray  tube  sales 
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spherical  faceplate  and 

PHOSPHOR- DOT  SCREEN 


GLASS 

FUNNEL  triple 
^  \  ELECTRON  GUN 
ASSEMBLY 


spherical  aperture  mask 

GLASS  ALIGNMENT  HEMISPHERE 


SPHERICAL  FACEPLATE  shortcuts  design  problems,  os 


CBS  Ships  Tricolor  Tube  Samples 


New  York  City 
Tests  Conelrad 

Recent  Civil  Defense  drill  staged 
by  New  York  City  gave  the  first 
large-scale  test  of  Conelrad  during 
daylight  hours.  Between  9:30  and 
9:45  a.m.  the  big  city’s  radio  and 
television  listeners  and  lookers 
had  an  opportunity  to  discover 
how  their  habits  will  be  changed 
in  the  event  of  enemy  aircraft 
attack. 

Television  and  f-m  stations  go 
off  the  air  after  a  brief  explana¬ 
tory  announcement.  Radio  carries 
on,  using  640  and  1,240  kc.  Indi¬ 
vidual  stations  lose  their  identity 
by  rt'ducing  power  and  broadcast¬ 
ing  program  from  a  central 
.source.  While  some  stations  go 
off  the  air  completely,  others  take 
turns  carrying  the  program. 

►  Classified  Information — Official 
evaluation  has  not  been  published, 
and  may  not  be,  to  show  how  well 
the  technique  denied  navigational 
information  to  aircraft  while  fur¬ 
nishing  citizens  with  vital  infor¬ 
mation.  Unofficial  observers  had 
comments  to  make  upon  the  effec¬ 
tiveness  of  the  scheme  from  the 
listeners’  viewpoint. 

One  individual  using  a  crystal 
receiver  in  nearby  New  Jersey 
reported  that  he  could  follow  the 
program  from  the  1,240-kc  chain, 
but  lost  a  part  of  it  when  he  was 
tuned  to  640  kc.  At  the  same 
location,  the  program  was  always 
good  on  a  table-modol  receiver, 
although  there  was  some  fading 
and  heterodyning. 

Stations  broadcasting  seemed  to 
stay  on  the  air  from  12  to  18 
seconds  and,  while  they  broadca.st 
in  sequence,  the  sequence  was  not 
always  the  same. 


Production  of  15,000  monthly 
foreseen  next  year;  possibly 
21 -inch  rectangular  types 

Samples  of  the  Columbia  Broad¬ 
casting  System’s  spherical-faceplate 
tricolor  tube  for  television  will  go 
out  to  tv  set  manufacturers  this 
month. 

Pilot  plant  production  of  the  new 
tube  will  begin  in  February  at  New- 
buryport.  Mass.  Full-scale  produc¬ 
tion  of  15,000  tubes  a  month  is 
scheduled  for  next  fall,  when  much 
of  CBS-Hsrtron’s  new  250,000  sq  ft 
Kalamazoo,  Mich,  plant  will  be  de¬ 
voted  to  color-tube  manufacture. 
Other  tubemakers  may  be  licensed 
when  patents  are  granted. 

Although  the  tube  shown  at  last 
month’s  demonstration  in  Danvers, 
Mass,  were  15-inch  round  ones,  the 
spherical-faceplate  destign  permits 
manufactbre  of  larger-dii,meter 
units  no  longer  than  current  mono¬ 
chrome  models.  The  space-saving 
rectangular  shape  is  also  feasible. 

►  How  It  Works — The  tube  con¬ 
tains  three  electron  guns,  one  for 
each  color.  The  screen  consists  of 


250,000  tiny  phosphor  dots  of  each 
color:  red,  green  and  blue.  An  aper¬ 
ture  mask  perforated  with  250,000 
holes  0.009-inch  in  diameter  makes 
the  three  electron  beams  converge 
in  such  a  manner  that  each  beam 
hits  only  its  corresponding  phosphor 
dots. 

For  proper  color  reproduction,  the 
phosphor-dot  pattern  and  the  aper¬ 
ture  mask  must  be  aligned  with  ut¬ 
most  precision.  The  spherical¬ 
shaped  faceplate  and  aperture  mask 
shown  in  the  sketch  are  aligned  by 
a  unique  photoengraving  process  in 
which  the  mask  serves  as  the  nega¬ 
tive.  The  faceplate  interior  is  coated 
with  each  of  the  color  phosphors  in 
turn.  After  each  coat,  a  photosensi¬ 
tive  emulsion  is  applied  and  exposed 
by  a  pencil  of  light  following  the 
path  of  one  of  the  electron  beams. 
The  developed  emulsion  binds  the 
dots  in  their  proper  places. 

Threi  aperture  mask  v  blocks  clip 
to  glass  alignment  hemispheres  on 
the  faceplate.  The  mask  can  expand 
and  contract  freely  without  undue 
strain.  Thus  heating  of  the  mask  by 
beam  current  or  during  degassing 
does  not  cause  it  to  warp  or  become 
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Color  TV  Timetable 


Formal  demonstration  by 
NTSC  on  Oct.  15  gave  FCC 
something  solid  on  which  to 
base  decision  .  .  .  conducted 
in  New  York,  color  telecasts 
by  NBC,  CBS  and  DuMont 
were  picked  up  on  color  sets 
provided  by  Admiral,  CBS- 
Columbia,  Crosley,  Emerson, 
General  Electric,  Hallicraft- 
ers,  Hazeltine,  Motorola, 
Philco,  RCA,  Sylvania,  West- 
inghouse  and  Zenith  .  .  . 
several  mono-chrome  receiv¬ 
ers  monitored  . . .  the  program 
opened  with  studio  program 
received  directly  from  the 
NBC  transmitter  in  N.Y.C. 
then  transmitted  by  coaxial 
cable  and  then  by  microwave 
relay  to  Washington  and  back 
to  New  York  .  .  .  next  was  a 
pick-up  of  outdoor  scenes 
from  a  local  museum  garden 
broadcast  by  CBS  , . .  program 
concluded  with  a  transmission 
from  the  DuMont  transmitter, 
showing  NTSC  color  slides. 

•  •• 

Counterproposals  to  NTSC 


color  tv  by  three  dissidents 
dismissed  under  procedural 
rule  adopted  by  Commission 
in  1960  . . .  FCC  characterized 
ideas  as  “merely  paper  sys¬ 
tems”  .  .  . 

•  •• 

Jockeying  for  favorable  posi¬ 
tions  is  spurring  engineers  to 
new  heights  of  activity  .  .  . 
NBC  put  on  closed-circuit 
show  for  Chicago  from  New 
York  Colonial  .studio  .  .  .  an¬ 
nounced  total  color  invest¬ 
ment  of  $25  million  to  date 
and  proposal  to  spend  another 
$15  million  to  launch  com¬ 
mercial  color-casting.  .  . 

•  •• 

Chromacoder  camera  by 
CBS  uses  single  image  orthi- 
con  and  converts  sequenial 
signals  to  NTSC-type  for 
compatible  broadcasts  .  .  . 
President  Frank  Stanton 
claims  installation  savings 
of  $3.8  million  for  100-station 
network  and  operating-cost 
savings  of  $6  million  a  year. 


materially  misaligned. 

The  spherical  faceplate  allows  a 
wide  electron-beam  deflection  angle 
that  permits  development  of  large- 
screen  tubes  and  improves  beam 
convergence  at  the  edges  of  the  pic¬ 
ture  ;  electron  beams  and  mask  holes 
are  essentially  at  right  angles  even 
at  the  edges  of  the  tube. 

►  Cost — The  “colortron”  lends  it¬ 
self  to  ma.ss  production.  The  tubes 
are  light,  relatively  easy  to  assem¬ 
ble  and  few  rejects  are  expected. 
CBS  predicts  that  by  1966  or  1966 
mass  production  techniques  will 
have  reduced  the  price  to  roughly  30 
{)ercent  over  comparable  mono¬ 
chrome  models. 


►  Camera — Following  its  showing 
at  the  Danvers  plant,  the  Colortron 
was  also  featured  in  a  New  York 
demonstration  of  several  new  CBS 
color-television-system  components. 
The  camera  used  in  this  demonstra¬ 
tion  employed  just  one  orthicon 
pickup  tube.  The  unit  was  called  as 
a  refinement  of  the  field-sequential 
camera,  adapted  for  transmitting 
NTSC-standard  pictures. 

Eiitimated  cost  for  studio  equip¬ 
ment  based  upon  the  new  camera 
range  is  from  $9,690  for  a  network 
station  to  $781  for  a  medium-market 
station.  A  single  operator  reportedly 
can  perform  all  master  control  func¬ 
tions  necessary  to  operate  the 
equipment  satisfactorily. 


D.  C.  McGraw  Elected 
McGraw-Hill  President 

Donald  C.  McGraw  was  elected 
President  of  the  McGraw-Hill 
Publishing  Company;  Inc.,  pub¬ 
lishers  of  Electronics,  at  a  meet¬ 
ing  of  the  Board  of  Directors  at 
McGraw-Hill  Building,  330  West 
42nd  Street.  He  succeeds  his 
brother,  the  late  Curtis  W.  Mc¬ 
Graw. 


Donald  C.  McGrow 


Mr.  McGraw,  youngest  son  of 
the  late  James  H.  McGraw,  Sr., 
founder,  has  been  associated  with 
the  company  since  1919.  He  has 
been  a  director  since  1935,  and 
vice-president  since  1945.  During 
World  War  II,  he  was  a  consultant 
to  the  Publishing  and  Printing 
Division  of  the  War  Production 
Board. 

A  native  of  Madison,  N.  J.,  Mr. 
McGraw  now  is  a  resident  of  Sum¬ 
mit,  N.  J.  He  is  a  graduate  of 
Lawrenceville  School  and  attended 
Princeton  University.  During 
World  War  I,  he  served  with  the 
U.  S.  Navy. 

Mr.  McGraw  joined  McGraw- 
Hill  in  1919  as  a  member  of  the 
advertising  staff  of  Chemical  and 
Metallurgical  Engineering,  which 
has  since  become  Chemical  Engi¬ 
neering.  Two  years  later,  he 
transferred  to  the  pressroom  and 
composing  room.  McGraw-Hill 
then  operated  its  own  printing 
plant  in  its  building  at  36th  Street 
and  Tenth  Avenue.  In  1924,  he 

(Continued  on  poge  8) 
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/  Hfad^N«¥  Guide  to 
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Be  sure  to  get  one  of  these  time*saving  reference  guides  to  Sylvanta's 
complete  line  of  TR  and  ATR  Tubes. 

At  a  glance  it  tells  you  about  power  rating  and  frequency,  and  shows  which  tubes 
are  band-pass  and  which  are  tunable.  Color  code  identiBes  power  rating 
quickly  and  accurately.  Folds  to  compact,  wallet  size. 

If  your  Sylvania  Representative  can't  supply  you,  mail  the  coupon  for  a  copy  NOWI 


Sylvanki  Electric  Pr«4ucta  Inc. 

Dapt.  IE-1011, 1740  Iroadway, 

N«w  York  19,  N.  Y. 

PUoM  Mnd  m*  o  copy  of  Iho  now  handy  guldo  to  TR  and 
ATR  Tubot. 


In  Conocto:  Sylvofilo  Electric  (Conoda)  ltd. 
University  Tower  Bldg.,  St.  Cotherine  St.,  Montreal,  P.  Q. 


ELECTRONICS 


TELEVISION 


LIGHTING 


RADIO 


Wont  Mort  information?  Um  post  cord  on  Imt  pogt. 
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assumed  supervision  of  the  opera¬ 
tion  of  the  building  and  of  the 
printshop. 


Since  1933,  when  he  was  made 
Secretary  of  the  company  and  put 
in  charge  of  production  and  manu¬ 
facturing,  he  has  been  responsible 
for  the  handling  of  all  contracts 
for  printing  and  binding,  engrav¬ 
ing,  and  paper  supply  for  the  en¬ 
tire  McGraw-Hill  operation. 

Mr.  McGraw  in  1945  was  named 
Vice-President  for  Manufacturing 
and  General  Services,  the  position 
he  has  held  until  now.  In  1950, 
he  became  a  director  of  the  Mc¬ 
Graw-Hill  Book  Company,  a  Mc¬ 
Graw-Hill  subsidiary,  and  of  the 
Newton  Falls  Paper  Mill  in  which 
McGraw-Hill  has  a  half-interest. 


Guided  Missile 
Production  Lags 


Army  misses  target  date  as 
critics  query  infallibility;  steer¬ 
ing-group  head  quits 


Velvet  cubtain  of  security  for 
guided  missiles  was  broken  twice 
last  month  with  apparently  contra¬ 
dictory  items.  President  Eisenhower 
accepted  the  resignation  of  Chrysler 
Board  Chairman  K.  T.  Keller,  since 
1950  director  of  the  Defense  De¬ 
partment’s  Office  of  Guided  Mis¬ 
siles.  Keller,  in  leaving,  recom¬ 
mended  that  the  agency  he  headed 
be  abolished.  The  reason  given  was 
that  guided  missiles  had  now 
reached  such  an  advanced  stage  of 
development  that  efforts  of  the 
steering  group  were  no  longer 
needed.  No  successor  has  been 
named  to  the  post. 


►  Production — On  the  heels  of 
this  development  came  an  announce¬ 
ment  by  Army  spokesmen  that  no 
unit  armed  with  Nike,  the  Army’s 
supersonic  antiaircraft  rocket,  is 
ready  to  meet  a  surprise  Russian 
air  attack. 

Promised  for  this  summer,  the 
missile  characterized  by  Army  Sec¬ 
retary  Robert  T.  Stevens  as  the  best 
antiaircraft  weapon  now  available, 
is  now  slated  to  guard  important 


industrial  centers  beginning  this 
fall.  In  tests  against  remotely  con¬ 
trolled  B-17  bombers  Nike  rockets 
scored  at  least  65  kills  out  of  100. 

►  Planning — Critics  of  the  guided 
missile  program  have  recently 
warned  against  lumping  all  our  air 
defense  eggs  in  one  basket.  Pointing 
to  successful  employment  of  elec¬ 
tronic  countermeasures  against  en¬ 
emy  radar  during  World  War  II, 
particularly  during  the  Normandy 


invasion,  they  plug  for  piloted  inter¬ 
ceptors  whose  human  pilot  can  over¬ 
rule  jammed  or  deceived  electronic 
guidance  equipment. 

To  keep  up  with  today’s  high¬ 
flying  supersonic  bombers,  piloted 
interceptors,  too,  need  electronic 
equipment  in  the  form  of  airborne 
radar  and  electronically  controlled 
gunsights. 

Thus  the  electronics  industry  will 
undoubtedly  carry  much  of  the  re¬ 
sponsibility  for  air  defense. 


RUBBER  DOME  protects  intricate  ontennos  from  weather  as  .  .  . 


Arctic  Radar  Fence  Is  Readied 


Results  of  Project  Lincoln  are 
almost  set  for  performance 
tests  by  the  military 

Experimental  units  of  a  line  of 
radar  stations  1,200  miles  from  the 
north  pole,  which  will  give  at  least, 
.six  hours  advance  warning  of  an 
airborne  threat  from  that  direc¬ 
tion,  are  nearing  completion  in  the 
vicinity  of  Barter  Island,  Alaska. 
The  decision  to  extend  the  line 
from  Alaska  to  Greenland  will 
hinge  on  the  performance  of  this 
initial  installation. 

Known  as  the  Distant  Early 
W’arning  Line,  the  apparatus, 
some  of  it  entirely  new  in  concept. 


is  the  result  of  study  and  develop¬ 
ment  work  by  Lincoln  Laboratory 
of  MIT  working  closely  with  Bell 
Telephone  Laboratories  of  Ameri¬ 
can  Telephone  &  Telegraph. 

►  Equipment — Unlike  World  War 
II  radar,  which  required  constant 
observation,  the  new  equipment 
automatically  sounds  an  alarm 
whenever  aircraft  approach,  re¬ 
ducing  drastically  the  personnel 
required  for  service  in  the  Arctic. 
Both  the  radar  and  radio  transmit¬ 
ters  which  link  it  with  the  com¬ 
mand  centers  are  designed  to 
overcome  magnetic  storms  which 
knock  out  conventional  electronic 

(Continued  on  page  10) 
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is  why  Sprague 
Type  DFP  Twist-Loks^ 
are  the  preferred 


ELECTROLYTIC 

CAPACITORS 


1  Leading  television  set 

makers  rely  on  Sprague 

1  as  their  major  source  fo 

r  electrolytic  capacitors. 

1  Stability  under  maximum  operating  conditions 

plus  outstandingly  l-o-i 

n-g  service  life  are  the 

engineering  reasons  foil 

this  preference. 

1  From  the  business  standpoint,  it  makes  good 

sense  to  deal  with  a  su| 

pplier  whose  quality  of 

product  is  uniformly  exj 

^ellent  and  who  has  the 

1  largest  production  facilities  in  the  industry. 

And  now  a  new  plani 

|[  is  being  completed  to 

permit  Sprague  to  acceji 

It  an  even  larger  portion 

of  your  requirements. 

1  SPRAGUE  ELECTRIC  COMPANY 

1  35  Marshall  St.,  North 

j  Adams,  Massachusetts 

1 

*Tradoifiork 

1 

1 

ND^^.STRf  RtPOPT  —  Contmuca 


equipment  in  the  Arctic  during  transported  to  the  point  of  cons- 
substantial  parts  of  the  year.  truction,  2,800  sea  miles  away 

from  the  loading  point,  all  within 
►  Project — The  system  was  started  two  summer  months  beginning  in 
last  December  when  top  Bell  July.  Early  during  the  same 
officials  were  requested  by  the  De-  period,  a  pilot  installation  was 
fense  Department  to  construct  assembled  in  the  U.  S.  to  test  the 
the  initial  section  of  the  DEW  line  equipment,  train  personnel  and  to 
and  have  it  functioning  within  a  learn  the  nature  of  the  functional 
year.  Every  piece  of  the  elec-  problems  and  solve  them  in  ad- 
tronic  equipment  had  to  be  vance  of  actual  installation  in  the 
specially  made  or  converted  and  Arctic. 


Medical  Sales  Boost 
Betatron  Business 


Total  for  one  firm  will  reach 
$10  million  with  installation  of 
units  now  on  order 


Acceptance  of  the  betatron  in  med¬ 
ical  therapy  to  supplement  high- 
voltage  x-ray  equipment  has  given 
another  impetus  to  the  fast-ex¬ 
panding  medical  electronic  busi¬ 
ness.  By  early  1954,  Allis-Chalm- 
ers  alone  will  have  installed  the 
huge  24-million-electron-volt  ma¬ 
chines  in  the  following  seven  hos¬ 
pitals  : 


Electronic  Firms  Eye  U.S.  Spending 


Pending  shift  in  Pentagon 
strategy  could  spell  more 
business  for  the  industry 


EXPENDITURES  FOR  NATIONAL  DEFENSE 

'8. — i - 1 - 1 - r - r~i 


University  of  Illinois  Medic*l  Center, 
Chicago 

M.  D.  Anderson  Hospital,  Houston,  Texas 
Memorial  Center  for  Cancer  and  Allied 
Diseases,  New  York  City 
Malllnckrodt  Institute  of  Radiology,  St 
Louis,  Mo. 

Columbia  Presbyterian  Medical  Center, 
New  York  City 

Saskatchewan  Cancer  Clinic,  Saskatoon, 
Canada 

French  Ministry  of  Public  Health,  Paris 

Similar  installations  are  in  vari¬ 
ous  stages  of  planning  and  con¬ 
struction  at  the  following  medical 
laboratories : 


Joint  chiefs  of  staff  review  of  the 
entire  military  program  which  went 
to  Defense  Secretary  Wilson  in  mid- 
October  called  for  a  beefing  up  of 
continental  U.S.  defenses.  But  the 
conclusions  came  too  late  to  be  in¬ 
serted  in  the  fiscal  1955  military 
appropriations  requests  that  had 
already  been  prepared. 

As  a  result,  the  military  may 
push  through  a  supplemental  ap- 
priation  which  will,  for  the  first 
time,  put  an  open  price  tag  on  the 
cost  of  defending  the  country  from 
direct  attack.  The  report,  however, 
must  be  approved  by  the  National 
Security  Council  if  it  calls  for  any 
major  change  in  strategy. 

►  Spending  Increase — Prior  to  the 
report,  Wilson  had  estimated  that 
defense  spending  beginning  next 
July  might  run  $40  billion,  about 
$2  billion  less  than  estimates  for 
this  year.  But  if  the  new  JCS  plan 
is  approved,  total  military  spending 
for  the  first  full  year  of  such  a  pro¬ 
gram,  including  maintenance  of 
forces  already  active,  may  run  be¬ 
tween  $43  and  $45  billion  with  the 
bulk  of  the  new  money  going  to  the 
electronics  industry. 

Depending  on  how  fast  the  build 
up  progressed  and  hew  much  was 
required  initially,  spending  might 
hit  close  to  $50  billion  in  fiscal 
1966.  As  a  result,  electronic  manu¬ 
facturers  may  have  at  least  four 
more  years  of  top  defense  business 
ahead. 


hrforce 


University  of  Caiifornia  Medical  Center, 
Ijob  Angeies 

The  Lincoln  Laboratory,  Bedford  Air  Base, 
Massachusetts 

Royal  Victoria  Hospital,  Montreal 


SOURCE  US.  TREASURY 


■SI  ‘52  ’55 

FISCAL  TEAR 


►  New  Doughnut — Delivery  of  the 
first  permanently-sealed  electron- 
beam  betatron  tube  to  New  York 
City’s  Memorial  Center  installa¬ 
tion  (p  146,  Oct.  1953  Elec¬ 
tronics)  makes  available  a  new 
method  of  treating  cancerous 
tumors  in  critical  areas  such  as 
the  brain.  This  new  doughnut¬ 
shaped  ceramic  tube  has  a  thin 
beryllium  window  that  passes 
electrons  yet  preserves  the  re¬ 
quired  vacuum. 


►  Breakdown — Indication  of  how 
the  military  spends  its  appropria¬ 
tions  is  shown  in  the  chart.  Air 
Force,  with  an  estimated  $17.5  bil¬ 
lion  in  its  till,  is  expected  to  be  the 
top  spender  in  the  present  fiscal 
year  which  began  last  July,  followed 
by  Army  and  Navy,  in  that  order. 
Secretary  Wilson  states  that  the 
U.  S.  is  figuring  on  spending  about 
a  half  billion  dollars  currently  for 
the  radar  early  warning  network. 
That  figure  may  increase  as  plans 
are  completed  and  the  U.  S.  and 
Canadian  fences  are  merged. 

More  guided  missile  business  for 
electronic  manufacturers  may  also 
be  available  this  fiscal  year.  The 
military  may  convert  National 
Guard  units  to  guided  missile  out¬ 
fits  equipped  with  the  Army’s  Nike 
for  better  domestic  defense.  How¬ 
ever,  the  plan  is  still  tentative  and 
may  not  become  a  part  of  home 
defense  strategy. 


►  Total  Sales — There  are  now  18 
other  betatrons  in  operation  in  in¬ 
dustrial  production  and  research 
locations,  with  two  more  being  in¬ 
stalled.  Chief  industrial  use  has 
been  for  inspection  of  ammunition 
having  casings  too  thick  for  ready 
penetration  by  conventional  indus¬ 
trial  x-ray  equipment. 

Total  cost  of  the  10  medical  and 
20  industrial  betatrons  now  in  use 

(Continued  on  page  14) 
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*''®'oP'"g  New  component, 
for  New  advancements 
•n  electronic  design 


For  new  economies  now  possibl 


AM-FM-TV  manufacturers... for  your  new  etched  or  printed 


Centralab  is  the  only  source  for  all  three  new  components 


1.  Faster  assembly 


AUDIO  DETECTOR 
COUPLATE® 

7  leads 


eliminate  8  parts 
i  and  9  extra  connections. 

I  Dimensions;  x  %*  x 

J  thick.  Terminals: 

r  thickness  —  .01",  width  — 

j  .047",  length — Tech- 

nical  data  and  samfiles 
\  aijtlahle.  I 


Look  at  the  photo  at  right  and  you'll  see  what  we 
mean!  For  many  years  Centralab  has  been  associated 
with  saving  assembly  time  and  money  for  manufactur¬ 
ers  as  well  as  service  technicians.  These  special,  new 
"Plug-in”  Components  are  still  another  example  of 
how  Centralab  is  moving  ahead  with  more  firsts  —  so 
you  can  gain  maximum  benefits  from  new  electronic 
developments.  To  gain  greatest  advantages,  make  sure 
you  specify  Centralab  —  it’s  the  industry’s  only  source 
of  all  three  components.  That  means  you  can  save  as¬ 
sembly  time  three  profitable  ways ! 


PEC  "Plug-ins”  arc 
available  in  any  stand¬ 
ard  Printed  Electronic 
Circuit  —  also  Disc, 
Tubular  and  Plate  Ca¬ 
pacitors  offered  by 
Centralab. 


2.  Eliminates  costly  conven¬ 
tional  wiring  and  soldering 


Note  that  all  components  are  designed  with  short  leads 
for  fast  automatic  or  dip  soldering.  All  solder  tabs 
meet  RETMA  standards  in  length,  thickness  and 
mounting  characteristics.  You  merely  follow  two  simple 
steps:  (1)  plug-in,  and  (2)  solder.  That’s  all  there’s 
to  it!  By  saving  extra  work,  new  Centralab  "Plug-ins” 
bring  extra  profits  wherever  applied.  It  will  pay  you 
to  examine  your  designs  for  "Plug-in”  applications. 


DISC  AND  TUBULAR  CAPACITORS 

For  by-pass,  coupling,  general  use  and  T.C.  require¬ 
ments.  Leads  for  plug-in  discs  are  long  from  edge 
of  disc  .  .  .  are  .012*  thick,  .047"  wide,  %2"  ctr  to  ctr 
on  large  discs.  They  arc  ctr  to  ctr  on  Vi"  to 
discs.  Technical  data  and  samples  available. 


TUBULARS  have  special  length,  special  spaced  wire 
leads.  Technical  data  and  samples  available. 


PLATE  CAPACITORS 

Ceramic  flat  plate  HI-KAP  Capacitors  are  available  in 
standard  units.  Technical  data  and  samples  available. 


Sketch  of  etched  plate  underside  shows  how 
the  one  shot  of  solder-gun  or  dip  soldering 
may  be  used  to  speed  production. 


Name. 


Addreas. 


chassis.. .Here  are  2  NElV  VI^AYS  to  NEW  PROFITS  with 

Plug-f  n  Oomponenls 

(1)  Capacitors  (disc,  tubular  or  plate)  (2)  PEC*  plates  (3)  Controls 


NEW  CONTROLS 

These  special  controls  plug  diriclly  into  any  etched, 
printed  or  plated  chassis.  Reverse-bend  tabs  are  1.16" 
wide  with  a  standard  length  of  1/4*  from  mounting  sur¬ 
face  on  .679"  radius.  Plug-in  controls  are  available  in  any 
standard  taper  and  resistance  value,  t 


\  J  This  feature  is 
another  Centralab 
I  exclusive ! 

This  Centralab  designed  SPST  or 
DPST  switch  eliminates  all  conven¬ 
tional  wiring  in  printed  or  etched 
paths.  Switch  solder  lugs  are  so  made 
that  they,  tc»,  can  be  plugged  directly 
into  the  chassis.  One  lug  is  automati¬ 
cally  grounded  to  one  control  termi¬ 
nal,  taking  the  place  of  the  jumper 
wire  which  would  otherwise  be  re¬ 
quired.  Gives  you  an  extra  plui  in 
eliminating  two  extra  steps! 


tPli»9-in 

componantt  ihown 
teporotaly  ora 
actual  lira. 


•Tridcmjrk  —  Printed 
F.leitronic  Circuits 


Adds  still  another  advantage 
to  etched  or  printed  circuit  flexibility 

It’s  only  natural  that  Centralab,  pioneer  of  so  many  electronic  "firsts,” 
should  bring  users  even  greater  potential  profits,  by  broadening  the  money- 
saving  advantages  of  printed  or  etched  circuits. 

You’ll  want  all  the  facts  on  Centralab  "plug-in”  components  so  you  can 
properly  evaluate  their  many  poten¬ 
tial  savings  for  you.  Technical  infor- 
mation  and  manufacturer’s  samples 
are  available  on  request.  Use  handy 

coupon,  or  write  for  details  on  com-  a  oi.i.i*i»  ei  ci«b«-Uf«i*n  in<. 

ponents  of  your  choice.  in  Caimda,  tCM  mi.  Pltatonl  *d.,  TwmiI*  1 2,  Onl. 


CENTtAlAl,  A  Division  of  Globo-Union  Inc. 

914-K  E.  Kssfo  Avt.,  Milwouli**  I,  Wisconsin 

Please  send  technical  data  on  NEW 
Centralab  Plug-in  style  components  for; 

□  CONTROLS  □  TUBULAR  CAPACITORS 

□  PRINTED  ELECTRONIC  CIRCUIT  PLATES 

□  DISC  CAPACITORS  □  PI-ATE  CAPACITORS 


. .  State. 


INDUSTRY  REPORT— Continued 


or  being  installed  will  come  to  ap¬ 
proximately  $10,000,000.  The  ma¬ 
chines  sell  for  around  $100,000 
apiece,  plus  installation  costs, 
associated  electronic  test  equip¬ 
ment,  construction  of  the  required 
heavy-wall  concrete  room  and,  for 
industrial  uses,  cost  of  the  heavy 
overhead  crane  used  for  position¬ 
ing  the  machine  with  respect  to 
the  parts  being  inspected. 


TV  Manufacturers 
Get  Color  Set  Data 

Technical  details  of  its  basic 
color  receiver  are  given  to  its 
licensees  by  RCA 

E]ngineers  representing  virtually 
all  tv  set  manufacturers  were 
given  full  details  of  design  and 
performance  of  RCA’s  basic  color 
tv  receiver  at  a  color  tv  symposium 
held  by  the  company  in  New  York 
City.  The  receiver  described  to 
the  250  tv  industry  representa¬ 
tives  is  the  latest  field-tested  de¬ 
sign  from  which  will  be  evolved 
the  production  design  for  color 
seta. 

Data  on  special  components, 
tubes,  circuitry  and  test  equip¬ 
ment  were  provided  along  with 
latest  technical  information  on  the 
company’s  tricolor  tube.  The  en¬ 
gineers  were  also  briefed  on  color 
broadcast  station  equipment  prog¬ 
ress  and  the  color  plans  of  other 
divisions  of  the  company. 

►  Production — Within  six  to  nine 
months,  or  sooner,  after  FCC  ap¬ 
proves  compatible  standards,  RCA 
plans  to  have  its  first  color  re¬ 
ceiver  production  line  in  opera¬ 
tion,  according  to  E.  C.  Anderson, 
vice-president  of  the  company,  who 
presided  at  the  meeting.  He  stated 
that  the  company  will  supply 
domestic  receiver  licensees  'ith 
complete  manufacturing  informa¬ 
tion  on  its  first  color  set  when  it 
is  placed  in  commercial  produc¬ 
tion.  This  includes  complete 
manufacturing  drawings,  bill  of 
material,  sources  of  supply  and 


inspection  of  the  production  setup. 
Licensees  would  be  invited  to  the 
plant  before  the  commercial  re¬ 
lease  of  RCA  color  sets. 

►  Kit — During  the  meeting,  the 
company  offered  to  supply  tv  set 
manufacturers  with  a  limited 


quantity  of  developmental  kits, 
containing  specially  designed 
color  set  components,  to  enable 
licensees  to  initiate  experimental 
design  and  production  programs 
for  color  tv  sets.  The  kit  includes 
a  tricolor  picture  tube,  receiver 
tubes,  transformers  and  coils. 


TUBE  LIFE  IN  MOBILE  SERVICE 


0  4  8  12  16  20  24  28 

PROJECTED  AVERAGE  LIFE  IN  YEARS 


VACUUM-TUBE  reliobility  demonstrates  well-defined  pattern,  as  .  .  . 

Studies  Probe  Equipment  Failures 


Railroaders  indict  tubes  as 
leading  failure  cause;  Navy 
finds  old  tubes  best 

Results  of  a  23-month  study  con¬ 
ducted  by  Missouri-Pacific  radio  en¬ 
gineers  reveal  that  63  percent  of  all 
mobile  equipment  faults  arise  from 
vacuum-tube  failures.  Four  tube 
types,  the  6AK5,  6J6,  2E26  and 
6BH6  accounted  for  78  percent  of 
all  tube  failures.  These  types  repre¬ 
sented  only  55  percent  of  the  tubes 
in  use.  The  figures  were  presented 
to  the  3()th  annual  session  of  the 
American  Association  of  Railroads 
communications  section. 

The  study  involved  53  base  and 
936  mobile  units  incorporating  29,- 
000  vacuum  tubes.  The  railroad’s 
activities  extend  over  9,600  track 
miles  in  11  midwestern  states. 

►  Tube  Life — On  the  basis  of  the 
study,  average  tube  lives  were  ex¬ 


trapolated  for  the  types  studied. 
The  results  are  given  in  the  bar 
graph.  Shortest  predicted  life  was 
for  the  6J6 — 20.2  months;  while 
theoretically  the  type  1635  should 
last  28  years.  Auto-battery  type 
vibrators  were  found  to  have  an 
average  life  of  21.5  months  on  the 
basis  of  840  studied.  Dynamotors, 
on  the  other  hand,  seemed  destined 
to  last  indefinitely. 

A  low  failure  rate  was  noted  for 
7C5  and  7V7  loctal  types  while  the 
12AX7  had  a  life  span  three  times 
as  long  as  the  similar  6J6.  No  pre¬ 
tested  or  selected  tubes  were  em¬ 
ployed  in  the  equipment  studied. 

►  Navy  Teat — According  to  the 
U.  S.  Navy,  one-third  of  the  tubes 
replaced  by  maintenance  technicians 
could  be  left  in  their  sockets  with¬ 
out  malfunctioning  of  the  equip¬ 
ment.  This  result,  shown  in  the  pie 

(Continued  on  poge  16) 
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UNDISTORTED  FLIGHT  DATA 


arr  rerordrd  by  this  Davies  Lalmratories 
aircraft  data  recorder.  Tul>es.  relays,  and  recorder  mechanism  are  protected  against 
vibration  l>y  air-damped  BARRY. MOUNTS. 


70%  SIZE  REDUCTION  and  50% 

weight  reduction,  with  no  loss  in  per¬ 
formance,  is  achieved  in  this  Minneapo- 
lis-Honeywell  aircraft-fuel-gage  power 
unit.  Miniaturised  air-damped  BARRY- 
MOUNTS  helped  make  this  saving 
possible,  in  protecting  the  reliability  of 
the  unit  from  vibrations  and  shock. 


SENSITIVE  ADJUSTMENTS  ARE  HELD 

when  instrument  and  control  panels  are  mounted  on 
BARRY'MOUNTS.  Vibration  from  nearby  heavy  ma¬ 
chinery  cannot  shake  equipment  out  of  calibration. 
Result;  insured  reliability  of  equipment  and  service. 


NO  SHIPPING  DAMAGE,  plus  simpli 

fied  packing,  is  Philco’s  experience  with 
BARRYMOUNTS  built  into  the  packaging  of 
microwave  equipment,  t’re-assembled  equip¬ 
ments,  with  tul)es  and  crystals  in  place,  are 
shipped  all  over  the  world  without  damage, 
thanks  to  this  modern  packaging  method. 
Write  us  for  details. 


Tka  wH*  ram§0  at  ■•rrr 
pradaett  and  th#  aiparianca  af 
Barry  antinaan  con  halp  yaw  talva 
iKocfc,  vibrotioA,  ond  nais#  pr^b* 
l•mf  in  ony  <ir«o  militorv  f 
indwfttriol  octivify.  Coll  •yr  nporby 
ftolpt  r«pr«t#ntotiv«  pr  writ*  di* 
rpctly  »o  yt. 


707  PLEASANT  ST.,  WATERTOWN  72,  MASSACHUSETTS 

I  SALIS  RIPRISENTATIVfS  IN 

ANtata  Baltlaura  CBUaaa  Clawataad  DoMo*  >ay>aa  OaWaH  la*  Aofttai  MlaatagaMt  Naor  Tark 
P>lladi>atla  fkaaali  Baakotfar  M.  laolt  Boa  Broatltaa  SaatMa  Taraata  WatMoftoa 


Wont  mart  infofinoHon?  Uit  post  cord  ea  Imt  poga. 
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chart,  is  based  on  a  two-year  study 
of  tubes  thrown  out  by  maintenance 
men  at  10  large  military  installa¬ 
tions.  Although  a  few  of  the  good 
tubes  had  intermittent  defects,  the 
majority  were  either  sound  or  had 
merely  a  slightly  low  transconduct¬ 
ance. 

According  to  the  Navy,  many  of 
the  tubes  had  just  reached  a  condi¬ 
tion  of  equilibrium  and  were  at 
their  peak  of  reliability  when  re¬ 
placed.  The  other-defects  classifica¬ 
tion  shown  on  the  chart  refers  to 
tubes  used  in  special  service  that 
were  changed  for  operational  rea¬ 
sons. 


MAGNETIC  DRUM  tallies  mail-order  dota  fed  from  keyboords,  as 


Computers  Aid  Inventory  Control 


FOUND 


ELECTRICAL 


Several  calculator  firms  aim  at 
business  market  but  output  is 
still  low 


Corp.  lists  four  machines  in  use  and 
four  on  order.  The  firm  specializes 
in  low-cost  ($80,000-250,000),  gen¬ 
eral  purpose  calculators  for  busi¬ 
ness  use.  Customers  include  an  elec¬ 
trical  manufacturer,  airplane  maker 
and  an  oil  company.  The  oil  com¬ 
pany  will  use  its  machine  in  connec¬ 
tion  with  product  distribution. 

The  Monrobot  Corp.  is  concen¬ 
trating  exclusively  on  defense  pro¬ 
duction  at  the  Monroe  Calculating 
Machine  Company’s  new  100,000  sq 
ft  plant  in  Morris  Plains,  N.  J.  F'our 
machines  have  been  completed  and 
three  are  on  order. 


Buyers  for  John  Plain  and  Co.,  Chi¬ 
cago  mail-order  hou.se  are  now  sup¬ 
plied  with  up-to-the-minute  inven¬ 
tory  information  that  formerly  took 
two  weeks  to  process. 

Heart  of  the  system  is  a  magnetic- 
drum  memory  device  that  is  fed 
with  order  information  from  a.s 
many  as  ten  adding-machine  type 
keyboards.  The  machine  can  tally 
13,000  items  in  each  of  three  cate¬ 
gories.  Print-out  is  on  adding- 
machine  tape.  Remington  Rand’s 
engineering  research  associates  di¬ 
vision  believes  the  machine  will 
prove  useful  for  keeping  perpetual 
inventory  in  a  variety  of  business 
and  industrial  establishments. 

►  Multipurpose  Unit — Several  doz¬ 
en  orders  are  reportedly  on  hand 
for  IBM’s  model  650  medium-sized 
drum  calculator  currently  in  pro¬ 
duction  at  the  company’s  Endicott, 
N.  Y.  plant.  Users  of  the  machine 
will  include  railroads,  steel  mills, 
public  utilities,  aircraft  plants,  uni¬ 
versities,  mail-order  houses,  a  salt 
factory  and  a  camera  manufacturer. 


Tubes  discarded  by  military  techni 
cions 


►  Design  Changes — Pointing  out 
that  tube  testing  equipment  is  not 
adequate  to  determine  whether  a 
tube  is  functioning  well  in  a  partic¬ 
ular  equipment,  the  Navy  an¬ 
nounced  that  a  small  cathode-ray 
tube  ha.s  been  developed  to  be  in¬ 
stalled  in  equipment  for  checking 
critical  waveforms. 

Another  design  change  recom¬ 
mended  was  soldering  tubes  per¬ 
manently  in  plug-in  circuits  to  ease 
maintenance  chores  and  avoid  tube- 
socket  troubles. 

Flexible-lead  tubes  were  advo¬ 
cated  to  permit  interchange  of  tubes 
with  like  electrical  characteristics 
but  different  bases  or  pin  connec¬ 
tions.  Other  design  changes  listed 
included  ceramic  tubes  and  tubes 
having  a  flexible  shield  clamped  to 
the  bulb  to  ease  mechanical  shocks 
and  provide  cooling  fins  for  heat 
dissipation. 


ARRL  Warns  UHF-TV 
Receiver  Makers 

Dual-(X)NVERsion  uhf-tv  adapters, 
while  providing  uhf  reception  with 
uhf  receivers  at  low’  cost,  may  be 
useless  in  certain  area.s  in  the 
vicinity  of  properly-operating  ama¬ 
teur  stations,  according  to  an  an¬ 
nouncement  by  the  American  Radio 
Relay  League.  The  ARRL  report 
points  out  the  possibility  of  trouble 
from  beats  between  uhf-tv  signals 
and  amateur  signals  in  the  two- 
meter  band. 

Most  vulnerable  are  receivers 
w’ith  21.25-mc  i-f’s  in  areas  serviced 
►  Other  Firms — The  electronic  stations  on  channels  14  to  18. 

computer  division  of  the  Underwood  (Contiou*<i  on  poge  ist 
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GENERAL  RADIO  Company 


COMPACT,  ACCURATE,  Dl  RECT-RE  ADI  NO  1 

for  VhF  and  DhF  Balanced-Antenna  Measurements 


be  made  to  read  directly  the  balanced  im¬ 
pedance  of  the  device  under  meaaurement 
The  adaptability  of  G-R’a  uhf  measuring 
equipment  is  now  further  increased  by  a  com* 
plete  line  of  unit  oecillatora  covering  the  whole 
VHP  and  UHF  range.  The  scope  of  measure* 
ments  is  broadened  by  —  new  adapters  from 
the  G-R  Type  874  connector  to  the  Type  N,  C, 
BNC  and  UHF  connectors  — a  component 
mount  for  minimizing  "lead”  and  stray  react* 
ancea  when  measuring  impedance  of  compo¬ 
nents- a  Mixer  Rectifier -and  an  inexpensive 
Crystal -Diode  Modulator.  These  and  many 
other  instruments  and  coaxial  compo- 
nents  are  described  in  the  G-R 
UHF  Measurements  Bulletin. 

^^^Write  for  your  copy  today. 


The  equipment  illustrated  is  an 
integrated  and  highly  accurate  system  for  the 
measurement  of  impedance  and  VSWR  of 
either  balanced  or  unbalanced  circuits.  This 
combination  of  G-R  Admittance  Meter, 
Constant-Impedance  Adjustable  Line,  Baiun 
and  Unit  Oscillators  has  found  wide  applica¬ 
tion.  This  system  is  now  widely  used  in  the 
design,  production  testing  and  installation  of 
both  receiving  and  transmitting  antennas. 

Measurements  are  rapid.  The  Admittance 
Meter’s  scales  are  direct  reading  and  inde¬ 
pendent  of  both  frequency  and  calibration^ 
the  detector.  By  properly  setting 
the  Type  874-LK  Constant-  ^ 
Impedance  Adjustable  Line,  w 
the  Admittance  Meter  can  f  600 


CharKUristics  of  typical  UHF  totwi- 
»on  antatina.  Admittanca  Motor  raad- 
ingt  (takan  with  satup  shown)  ara 
piottad  diractty  on  a  normahisd  ^ith 
Chart.  Impadanca  pattern  and  VSWR 
ara  indicated  over  the  complete  range. 


G-R  u-h-f  instruments 
measuring  impedance 
of  broadband,  high- 
gain  UHF  television  sn- 
tenna.  Steched  BO-TY 
UHF  Antenna  (Two 
Model  114-0€5's)  by 
courtesy  of  American 
PbenoNc  Corporation, 


t  rlrcuif,  ■  r»l.  If.  :v«.  I.  per  -  IM  • 

Coppnfkt  IM  bp  K'l;,  .  -tru  .  ;  .  J- 

\ 

Tna J802-I  Adnittaiice  Meter  -  ^215  ^ .  A  versatile  instrument  for 

^  rapid  and  accurate  measurement  of  impedance,  admittance 
or  VSWR  over  a  20  to  1600  Me  range-direct  reading  between 
41  and  1000  Me.  It  can  be  used  to  match  a  load  to  a  line,  to 
compare  directly  the  impedance  of  one  circuit  or  component  to 
that  of  another  as  well  as  for  direct  impedance  measurements. 
There  is  no  sliding  balance  —  conductance  (or  resistance)  and 
susceptance  (or  reactance)  adjustments  are  independent.  Ac¬ 
curacy  of  both  conductance  and  susceptance  readings  up  to 
1000  Me  is  ^  (3%  -I-  0.2  millimho)  over  the  0  to  20  millimho 
range  — from  20  to  «>  millimho,  accuracy  is  *  (3  v/W  %  -h  0.2 
millimho)  (M  is  scale  multiplying  factor).  The  Admittance 
Meter  is  supplied  with  an  Adjustable  Stub,  Variable  Air 
Capacitor,  60 -ohm  Termination,  two  Patch  cords,  a 
Panel  Connector  and  a  wooden  storage  case. 


jis?.— 13*  ...  A  60-ohm  line 
stretcher  whose  impedance  re¬ 
mains  constant  over  the  adjustable 
22  cm  range.  Electrical  character¬ 
istics  are  excellent  over  the  VHF 
and  UHF  bands;  VSWR  is  less 
than  1.1  to  2000  Me.  This  line 
stretcher  is  useful  for  eliminating 
line -length  corrections,  for  con 
verting  the  Admittance  Meter  to  a 
direct  reading  impedance  measur¬ 
ing  instrument,  and  for  general 
purpose  use. 


IWlU-JIJilJiL-aS  ...  A 
coaxial  transformer  which 
uses  an  artificial  half-wave 
line  for  converting  from  bal¬ 
anced  to  unbalanced  imped¬ 
ance.  Range  is  50  to  1000  Me; 
the  instrument  is  tuneable 
for  maximum  accuracy.  The 
two  adjustable  stubs  and 
two  air-line  lengths  required 
to  tune  the  Baiun  are  avail- 
able  at  additional  cost. 


{/-If-f  JfMMwrtnf  SfMpM*a<  W  V-f  VfSMltrt  W  Wm$  Anmlfttri  h  Ptlarimapm 


coatic: 


tioned  and  to  provide  for  service 
measures  where  such  interference 
does  occur.  The  league’s  aim  is  to 
prevent  the  country's  110,000-mem¬ 
ber  amateur  fraternity  from  having 
to  “go  through  another  difficult 
period,  again  not  of  its  own  making, 
►  Goal — The  ARRL  hopes  that  carrying  the  burden  of  public  mis- 
manufacturers  of  uhf  converters  understanding  and  abuse  which 
and  receivers  with  dual-conversion  arises  solely  because  of  the  inade- 
strips  will  take  design  steps  to  pre-  quacy  of  television  receiving  appa- 
vent  interference  of  the  type  men-  ratus.” 


Television  Factories 
Shift  Work  Load 


41  to  48  and  69  to  77.  Receivers 
having  41.25-mc  i-f’s  may  be  in¬ 
capable  of  receiving  channels  20  to 
25,  51  to  58  and  82  and  83  in  the 
presence  of  strong  two-meter  sig¬ 
nals. 


Seasonal  business  conditions  are 
continuing  to  shape  tv  receiver 
production  trends  but  some  prog¬ 
ress  has  been  made  in  leveling 
outDut,  as  is  shown  in  the  chart. 

Summer  months  are  still  the 
production  low  point  for  the  in¬ 
dustry,  with  the  month  of  July 
representing  the  lowest  point  for 
most  years.  But  there  has  been 
some  shift  in  the  heavy  output 
load  of  the  last  quarter  to  earlier 
months  of  the  year.  In  1950,  55 
percent  of  total  production  was 
completed  in  the  first  8  months  of 
the  year  and  in  1951,  for  the  same 
period,  67  percent  was  produced. 
Last  year  the  lifting  of  the  freeze 
altered  the  trend  but  so  far  this 
year,  if  production  estimates  of 
6.6  million  sets  hold  true,  over 
72  percent  of  1953  production  was 
completed  by  the  end  of  last  Aug¬ 
ust. 

►  Changes — The  gradual  shift  of 
heavy  production  away  from  the 
last  quarter  of  the  year  is  seen  by 
some  manufacturers  as  being  due 
to  efforts  of  the  industry  to  intro¬ 
duce  new  tv  models  in  earlier  sum- 


Facsimile  Speeds  RR  Ticket  Sales 


Customer  at  branch  office  re¬ 
ceives  ticket  by  facsimile  from 
central  sales  bureau 


Ticket  sales  at  the  Pennsylvania 
Railroad’s  Pittsburgh  passenger 
station  are  greatly  speeded  up  by 
a  facsimile  network  that  handles 
Pullman  space  reservations. 

Customers’  orders  are  received  at 
the  central  ticket  bureau  from 
branch  stations  by  facsimile  and 
compared  with  a  master  file  of  pre¬ 
printed  tickets  indicating  available 
space  on  all  trains  out  of  Pitts¬ 
burgh.  The  passenger’s  actual 
space  coupon  is  transmitted  to  him 
by  facsimile.  Space  information  is 
displayed  in  the  central  sales  office 
continuously  on  a  2  x  3-ft  trans¬ 
lucent  screen  in  1  J-inch  high  letters. 

Many  firms  with  several  men 
traveling  Pullman  daily  are  con¬ 
nected  directly  with  the  ticket-sales 
network  by  private  facsimile  wire. 
Heart  of  the  system  is  Western 
Unions  Deskfax  equipment. 


TV  SET  PRODUCTION  TRENDS 


Pullman  ticket  orders  received  by 
focsimile  are  compered  with  pre¬ 
printed  space  coupions  on  file  ot  cen¬ 
tral  ticket  bureau.  Passenger  receives 
spiace  coupon  by  return  fax.  Trans¬ 
lucent  screen  In  background  shows 
available  Pullman  space 

sentence  and  American  Express  has 
a  fax  network  to  circulate  numbers 
of  stolen  traveler’s  checks.  In  all, 
10,000  units  are  installed  in  50  dif¬ 
ferent  cities.  Another  7,500  units 
will  be  installed  during  1954. 

Currently  in  the  works  at  West¬ 
ern  Union  is  a  300  word-per-minute 
letter  facsimile  unit  and  a  special 
coupon  transmitter  for  error-free 
transmission  of  waybills,  wheel  re¬ 
ports  and  other  vital  railroad  op¬ 
erating  data. 


►  Other  Uses — Several  novel  uses 
for  facsimile  have  been  in  the  news 
lately.  The  Federal  Reserve  Bank 
of  New  York  transfers  $1  billion 
daily  between  member  banks  over 
its  private  facsimile  system.  A 
bank  in  White  Plains,  N.  Y,  recently 
caught  a  check  forger  by  using  fax 
to  compare  check  signatures  with 
the  depositer’s  record  card. 

A  traffic  judge  in  Baltimore  uses 
fax  to  check  an  offender’s  violation 
record  on  file  with  the  state  motor 
vehicle  bureau  before  pronouncing 


JUNE 


JULY 


SOUKCC -XCTMA 


0  S  10  IS  20 
PERCENT  OF  TOTAL  ANNUAL  OUTPUT 


mer  months.  The  fact  that  some 
manufacturers  are  following  the 
one-line-a-year  policy  is  also  hav¬ 
ing  an  effect. 

Despite  the  trend,  however,  few 

(Continutd  M  po^  20) 


►  Canadian  Weather — A  newly  in¬ 
stalled  facsimile  system  links  sta¬ 
tions  of  the  Royal  Canadian  Air 
Force  for  transmission  of  weather 
maps  throughout  the  Dominion  and 
and  its  territories. 
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SPBMIlflATUBf 

tubes 


»H«0n 

■'•  »».«„  Oil 


100%  Microscopic  Inspection 
Lowest  Vibrational  Noise  Output 
Higher  Plate  Voltage  Ratings 
Higher  Bulb  Temperature 
Ratings .  • .  265^C. 

Moro  Uniform  Low  Heater  Voltage 
Performance 

Higher  Heater  Cycle  Life  Test  Voltage 


Each  tube  meets  the  latest  military 
requirements  for  RELIABILITY  — 
based  on  field  and  production 
tests  for  Shock,  Vibration,  5000 
Hour  Life,  Centrifugal  Acceleration, 
Heater  Cycle  Life,  High 
Temperature  Life,  Lead  Fatigue. 


All  these  Raytheon  Reliable  Subminiature  Tubes  must  pass  microscopic  inspection 


TYPICAL  CHARACTERISTICS 


Grid  Volts  1  Screen  J 
or  Rk  iToltslMa.  ! 


Vibration 

Output 

mVac 


Heater 


CK5702W/I  RF  AmpliFier  Pentode 


CK5703WR  I  High  Frequency  Triode 


CK5744WA  J  High  Mu  Triode 


CK5783WA  Voltage  Reference 


Operating  voltage  approximately  86  volts  between  l.S  and  3.5  ma. 


RF  Mixer  Pentode 


Voltage  Regulator 


[Operating  voltage  approximately  100  volts  between  1  and  25  ma, 


CK5829WA 


CK6021 


Medium  Mu  Dual  Triode 


Medium  Mu  Dual  Triode 


CK6111 


CK6112 


CK6152 


Low  Mu  Triode 


Low  Microphonic  Triode  |  1.0 


CK6247 


Peak  inverse  voltage 


Note:  All  dual  section  tube  ratings  (except  heater)  are  for  each  section. 
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Business  Is  Good  For  Radio-TV  Dealers 


manufacturers  have  any  hope  that 
the  summer  dip  in  production  will 
ever  be  entirely  eliminated.  They 
point  out  that  because  summer 
months  are  vacation  months  for 
both  consumers  and  tv  production 
workers,  mid-year  periods  will 
continue  to  be  low  points  in  both 
tv  production  and  sales. 


Independent  and  chain  stores 
in  the  field  are  doing  well  but 
competition  is  increasing 


cent.  Chain  stores  in  the  radio-tv 
field  still  account  for  a  larger  share 
of  sales  than  do  chains  in  any  in  the 
other  durable  goods  classifications. 

FCC  Approves  Interim 
TV  Station  Operation 

New  wrinkle  in  tv  station  applica¬ 
tions  bids  to  speed  up  television 
service  to  areas  where  station  ap¬ 
plications  are  in  contest  before 
FCC.  Three  competing  applicants 
for  channel  12  in  Shreveport,  La. 
formed  the  Interim  Television 
Corp.  which,  as  its  name  implies, 
will  construct  and  operate  a  tv 
station  jointly  while  they  await 
the  outcome  of  hearings. 

►  Setup — The  three  competitors 
each  own  equal  shares  of  stock  in 
the  interim  corporation  and  have 
equal  director  representation. 
They  will  equally  share  the  cost 
of  constructing  and  operating  the 
station.  They  have  agreed  that 
the  petitioner  who  is  successful 
in  the  hearing  will  purchase,  at 
cost,  the  interests  of  the  losing 
parties  and  will  repay  them  for 
their  actual  expenses  in  connec¬ 
tion  with  interim  operation. 

►  Results — Since  the  case  was  the 
first  of  its  kind  to  be  approved 
and  required  a  waiver  of  the  rules. 
FCC  has  retained  the  right  to 
cancel  the  authorization  at  any 
time.  The  Commission  also  ruled 

(Continued  on  page  22) 


Financial  Roundup 

Reports  to  shareholders  by  com¬ 
panies  in  the  electronics  field  con¬ 
tinue  to  show  increases  in  profits 
over  1962.  The  following  firms 
issued  profit  statements  for  the 
first  six  months  of  1953: 

Company  1953  Net  Profit  1962 

Bendix  Av.  (9m)..  12,618,662  10,3.28,784 

Bulova  Watch  (3m)  1,769, .291  1,337,279 

Kl.  Rn^neerinK 

(6m)  .  14,617  17,166 

Rmernon  Radio 

(39w)  .  2,383,227  1,006,369 

OarrettCorp.  (12m)  3,084,984  2,699,900 

Indiana  Steel  (6m)  209,601  146,164 

I-T-K  CIrc.  Breaker 

(6m)  .  1,287,265  1,382.418 

Maanavox  (12m)  .  2,238,337  1,843,760 

Olympic  Uadin 

(6m)  .  21,116  ‘Se.Bll 

Oxford  Electric 

(6m)  . 67,000  6,886 

W'eatinRhoune  (6m)  35,660,000  31,507,000 

*Los8. 

►  Securities  —  Clary  Multiplier 
offered  29,090  shares  of  common 
stock  (par  $1)  at  62i  a  share. 
Net  proceeds  will  be  added  to 
working  capital. 

Raytheon  stockholders  approved 
an  increase  in  authorized  common 
stock  to  four  million  shares.  The 
proceeds,  when  it  is  sold,  will  be 
used  for  working  capital  for 
future  requirements. 

Texas  Instruments  merged  with 
Intercontinental  Rubber.  Stock¬ 
holders  of  Intercontinental  can 
exchange  one  share  of  their  stock 
for  one  share  of  Texas  Instru¬ 
ments. 

IT&T  withdrew  its  SEC  registra¬ 
tion  for  a  $35.8  million  offering 
of  20-year  convertible  debentures. 

General  Fuse,  with  stockholders 
approval,  will  increase  its  capital 
stock  so  that  it  can  accept 
an  offer  to  combine  operations 
with  another  company  with  estab¬ 
lished  earnings.  Proceeds  of  a 
stock  sale,  if  approved,  will  be 
used  for  working  capital  and  for 
debts. 


According  to  the  latest  RETMA 
survey,  there  are  over  105,000  radio¬ 
tv  dealers  in  the  U.S.,  an  increase 
of  9,750  in  a  ten-month  period.  At 
the  present  rate  of  business,  ac¬ 
cording  to  the  Commerce  Depart¬ 
ment,  total  sales  of  radio-tv  house¬ 
hold-appliance  stores,  including 
chains,  are  seen  reaching  $4.2 
billion  this  year,  an  increase  of 
$0,6  billion  over  1952  sales.  Over 
half  of  this  volume  will  be  ac¬ 
counted  for  by  radio  and  tv  set 
sales,  according  to  past  ratios. 

►  Income — Basic  factor  account¬ 
ing  for  the  healthy  trend  in  retail 
trade  has  been  a  growing  volume  of 
disposable  consumer  income,  ac¬ 
cording  to  the  Department  of  Com¬ 
merce.  It  has  been  large  enough  so 
that  increased  radio-tv  sales,  as  a 
percentage  of  disposable  consumer 
income,  have  varied  only  slightly 
from  past  years.  In  1951,  1952  and 
in  the  .second  quarter  of  this  year, 
such  sales  took  1.6  percent  of  dis¬ 
posable  consumer  income. 

All  durable  goods  sales  will  take 
25  percent  of  such  income  this  year, 
at  present  rates.  Automotive  sales 
alone  are  taking  14  percent,  an  in¬ 
crease  of  1.7  percent  over  last  year. 
Radio-tv  outlets  may  find  that  their 
biggest  competition  is  coming 
from  the  automotive  field. 

►  Chains — Sales  by  radio-tv-appli¬ 
ance  chains  of  11  or  more  stores  are 
up  so  far  this  year.  At  annual  rates, 
chain  sales  for  the  first  seven 
months  jumped  to  $427  million  from 
$383  million  last  year  and  $392  mil¬ 
lion  in  1951.  As  a  percentage  of 
total  radio-tv  retail  outlet  sales, 
however,  the  picture  does  not  look 
far  different.  For  the  period  from 
January  to  July  of  this  year,  chain 
sales  accounted  for  11  percent  of 
total  retail  sales  in  the  field,  an  0.6 
percent  increase  over  last  year.  In 
1951  the  percentage  was  11.2  per¬ 
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SIDE  BAND  FILTERS 


■VmihaiiihUMAAAinil 


Ovf  most  recent  engineering  achievement  in 
communications  filters  has  already  stirred  the  inter¬ 
est  oi  the  lending  receiver  manufacturers  in  the 
country. 

Our  new  side  band  filters  which  ehminate,  for 
most  applications,  the  neces.sity  for  expensive  crystal 
filters  are  expected  to  accelerate  the  advancement 
of  single  side  band  communications. 


PLUG  IN  DECADES 

An  entirely  new  development  in  inductance  de  ■ 
ades  eliminating  disadvantages  of  switch  boxes.  In 
ductance  units  plugged  together  in  vanous  ccmbin 
ations  providing  decade  sti'p-.  of  inductance  with 
minimum  number  of  units  required. 

MINIATURE  TELEMETF.RING  FELTERfi 
In  recognizing  the  need  for  miniaturization  of 
the  presently  bulky  telemetering  equipment,  our 
engineering  staff  hns  succeeded  in  reducing  the  size 
of  telemetering  filter-  to  as  little  us  25  '■■■  50  of  the 
original  volume.  .  •! 


SUB  MINIATURE 
TOROIDS 

Toroids  for  intermediate 
bequenciesof  lOOKC  to  1 
megacycle.  A  wide  vari¬ 
ety  of  coils  ranging  in  size 
from  2  inch  provides  high 
0  in  the  frequency  range 
between  audio  and  RF. 

The  tiny  toroid  about 
the  size  of  a  dime  has  been 
welcomed  by  designers  of 
sub  miniature  electronic 
equipment  for  the  transis¬ 
tor.  guided  missile  and 
printed  circuit  field. 


BU RN ELL  fj  COMPANY  d  »<•?/  p/eoied  to  ann(,un(.>'  thof 
it  no«  fios  aoailablf  a  12  page  otalog  »hif,h  inrlade’, 
valuable  and  compirti'  ndormatnjr,  on  tcroidi  .high  qua! 
iff  co/'/s  and  various  audio  biter  nettvork-,. 


The  catalpg  inLluder  den nptior-’.  ryftt-nubtioi 

and  O  iurvei  that  v,ill  prove  valuable’!  >r  I'buipment  deiigi 
engineers.  ' 

kVr,le 


lor  Catalog  101  A 


YONKERS  2.  NEW  YORK 


RKBHT  ON 


Burnell  records  a  fiiw  of 
it's  most  recent  engin- 
eering  achievements  ir|; 

Toroids  and  Filter  Net- 
iworks.  m 


Wont  more  information?  Utc  post  cord  on  lost  popt. 
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that,  in  no  event,  will  it  extend 
the  interim  authorization  beyond 
10  days  after  the  date  a  regular 
construction  permit  for  channel 
12  has  been  granted. 

Armstrong  Shows 
Binaural  Multiplex 

Latest  version  of  multichannel 
broadcasting  first  introduced  in 
1934  was  recently  demonstrated  by 
Edwin  H.  Armstrong  and  John 
Bose  at  Columbia  University.  The 
new  system,  which  has  been  under¬ 
going  secret  field  trials  for  several 
years,  has  the  advantage  of  being 
compatible  with  existing  f-m  broad¬ 
casting  techniques.  Listeners  will 
still  be  able  to  receive  regular  pro¬ 
grams  on  existing  receivers.  Only 
those  who  wish  to  receive  the  side 
channel  will  require  new  receivers. 

►  Binaural  Reception — Presently, 
radio  station  WQXR  in  New  York 
is  broadcasting  all  its  live  programs 
binaurally  using  both  its  a-m  and 
its  f-m  transmitters  for  the  two 
pickups.  If  Armstrong's  multiplex 
were  used,  quality  would  be  im¬ 
proved  for  those  interested  enough 
to  purchase  a  new  binaural  f-m  re¬ 
ceiver. 

During  a  part  of  the  broadcast 
day,  such  a  station  could  transmit  a 
sponsored  popular  program,  such  as 
a  ball  game,  on  the  side  channel 
while  a  musical  program  is  in  pro¬ 
gress  on  the  main  channel. 

It  would  be  easy,  according  to 
Major  Armstrong,  to  substitute  a 
communications  channel  (which 
uses  a  narrow  band)  for  the  addi¬ 
tional  broadcast  channel.  In  fact, 
two  communications  channels 
might  be  squeezed  in  for  taxi,  police 
or  other  base  station  service. 

^Mobile  Radio— In  conversations 
with  an  NARTB  committee  recent¬ 
ly,  Commissioner  Sterling  referred 
to  the  possibility  of  increasing  f-m 
revenues  by  adding  a  multiplexed 
subscription-music  channel  But 
his  real  shocker  was  the  sugges¬ 
tion  that  f-m  broadcasters  supply 
the  function  of  a  base  station  for 
mobile  communications  systems. 
This  would  free  the  assigned  base- 
station  frequency  for  mobile  use. 


RECEIVING  TUBE  INVENTORIES  RISE 


Receiving  Tube  Stocks  Are  Up 


Indication  of  the  state  of  business 
in  the  electronics  industry  as  a 
whole  is  seen  in  the  receiving  tube 
inventories  of  leading  tube  manu¬ 
facturers. 

As  shown  in  the  chart,  receiving 
tube  inventories  at  the  end  of  each 
month  for  the  past  year  have 
steadily  risen.  Compared  to  July  of 
1962,  inventories  in  July  of  this 
year  were  20  million  units  higher. 
During  the  period,  however,  re¬ 
ceiving  tube  sales  rose  nearly  50 
percent. 

►  Types — Bulk  of  the  receiving 
tubes  on  tube  manufacturers 
shelves  in  July  were  of  the  type 
used  in  radio  and  tv  receivers.  In 


July,  out  of  a  97.5  million  tube 
total,  89.3  million  tubes  were  of  this 
type,  enough  to  fully  equip  over  3 
million  tv  receivers.  The  remaining 
8.3  million  were  allied  receiving 
types  used  in  other  commercial 
equipment. 

►  In  Sets — Radio-tv  receiver  manu¬ 
facturers  also  carry  substantial 
tube  inventories.  Dollar  value  of 
receiving  tube  inventories  in  set 
manufacturers  warehouses  stood 
at  $15,092,839  in  April  of  this  year, 
a  slight  increase  over  the  $15,- 
014,298  value  computed  for  March. 
Tubes  on  hand  are  estimated  to 
be  enough  to  take  care  of  two 
months  of  tv  set  production. 


New  Agency  to  Aid  Business 


Electronic  manufacturers  to  be 
represented  by  two  of  25  indus¬ 
try  divisions 

Promotion  of  business  stability  and 
growth  are  the  dual  aims  of  the  De¬ 
partment  of  Commerce’s  newly 
established  Business  and  Defense 
Services  Administration. 

The  agency  is  intended  to  foster 
government  -  industry  cooperation 
through  the  exchange  of  informa¬ 
tion,  ideas  and  services.  It  takes 
over  some  of  the  defense  and  mo¬ 
bilization  functions  of  the  now  de¬ 
funct  National  Production  Board. 

►  Three  Heads — The  BDSA  will 
comprise  three  offices :  the  Office  of 


Technical  Services,  a  clearing  house 
for  technological  information,  the 
Office  of  Small  Business,  providing 
liaison  with  the  Small  Business  Ad¬ 
ministration  and  the  Office  of  Dis¬ 
tribution  that  will  be  concerned 
largely  with  the  wholesale,  retail 
and  marketing  trades. 

►  Divisions  —  Industry  advisory 
councils  made  up  of  representatives 
from  government  and  private  in¬ 
dustry  will  be  named  for  the 
twenty-five  industry  divisions 
within  the  agency.  There  will  be 
additional  product  divisions  within 
the  industry  divisions. 

The  ele<*tronic8  industry  will  be 

(CoHtiniMd  on  page  24) 
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ProVM  Dttigii  —  new,  high  temperature  pressure  pickup 
uses  same  catenary  diaphragm  and  tubular  strain  gage  as  NORWOOD  « 

CONTROLS'  highly  successful  EP  model.  Immune  to  external  vibration;  mounts 
flush  with  negligible  chonge  in  volume  of  pressure  chamber;  extremely  high  frequency 
response,  flot  to  10,000  cps,  resonant  frequency  above  15,000  cps. 

Withstwidt  attra-lifKli  temperateret  —  designed  for  use  in  rocket  and  jet  engines,  high 
temperature  chemical  reactions,  etc.  Efficient  woter-cooling  system  enables  diaphragm 
to  withstand  gai  temperatures  above  5000°F.  Heat  transfer  rate  If  BTU/sq.  in./sec. 
with  85°F  temperature  rise  of  cooling  water. 

Corrosion  rosistant  —  All  exposed  parts  of  stainless  steel,  can  safely  be  exposed  to 
highly  oxidizing  conditions. 

FmI  Scale  Prottnrot  —  500  and  1000  psi  ranges  down'to  0  absolute  with  1%  of  full 
scote  accuracy  and  excellent  temperature  compensation.  (Other  ranges  available 
on  special  order.) 

A  word  about  NORWOOD  CONTROLS  —  This  name  stands  for  an  expanding  line 
of  commerciol  instruments  for  the  measurement  of  pressure,  flow,  temperature  and  weight. 

It  represents  a  fresh  concept  of  creative  engineering  which,  combined  with  New  England 
manufacturing  skill,  is  establishing  new  frontiers  in  the  field  of  instrumentation. 


CONTROL  ENGINEERING  CORPORATION 

564  Providence  Highway,  Norwood,  Mossachusotts 


Norwood  Controls  representatives  are  located  in  principal  cities. 
Complete  technical  information  will  be  supplied  upon  request. 
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Britain's  Electronics  Industry  Changes 


represented  in  two  divisions:  com¬ 
munications  equipment  and  elec¬ 
tronics. 

Donald  Parris,  former  chief  of 
NPA’s  electronics  division,  is  act¬ 
ing  director  of  the  new  electronics 
division.  He  is  assisted  now  by  a 
staff  of  six,  including  William  Du- 
lin,  Edward  Glacy  and  Charles  Feas, 
all  from  NPA. 

The  electronics  division  will  con¬ 
tinue  to  review  and  make  recom¬ 
mendations  to  the  Office  of  Defense 
Mobilization  on  expansion  goals,  tax 
amortization  and  domestic  loan  ap¬ 
plications.  It  will  make  recommen¬ 
dations  on  stockpiling  or  disposal  of 
stockpiled  strategic  materials.  It 
will  collect,  analyze  and  disseminate 
information  on  business  activity  as 
it  affects  the  industry  and  will  be 
the  point  of  contact  for  the  elec¬ 
tronics  industry  in  foreign  trade. 

Crystal  Sets  Are 
Still  Selling 

Only  a  handful  of  companies  in  the 
U.  S.  specialize  in  crystal-set  manu¬ 
facture,  but  the  market  for  such 
sets  is  still  active  and  sales  so  far 
this  year  have  increased  over  last 
year  for  the  same  period. 

One  manufacturer  in  the  field 
estimates  that  a  total  of  150,000 
sets  were  sold  in  1952.  The  handful 
of  companies  accounted  for  a  retail 
sales  volume  of  approximately  a 
half-million  dollars.  Prices  range 
from  $1.15  to  $5.00  each.  Over  the 
past  30  years,  about  8  million 
crystal  sets  have  been  sold. 

►  Markets  —  Manufacturers  find 
their  biggest  sales  in  schools,  hos¬ 
pitals  and  the  youth  market.  Hos¬ 
pitals  use  crystal  sets  because 
head-phone  operation  prevents  dis¬ 
turbance  to  other  patients  and  be¬ 
cause  power  is  not  needed.  In  the 
youth  market,  as  in  schools,  many 
organizations  find  the  sets  an  ideal 
and  inexpensive  way  of  keeping 
members  interested.  Other  impor¬ 
tant  markets  are  premium  houses 
and  nonelectrifled  areas. 

Galena  and  catwhisker  sets  are 
still  popular  but  two  companies  now 
supply  germanium  diodes  in  flve- 
dollar  models. 


Product  structure  of  the  radio  and 
electronics  industry  in  the  United 
Kingdom  has  undergone  a  marked 
change  since  1935,  according  to  the 
London  Times  Review  Of  Industry. 
Companies  and  their  products  are 
far  different  now  from  prewar 
days. 

►  Past — England’s  1935  Census  of 
Production  shows  that  only  six 
percent  of  the  total  radio  equip¬ 
ment  produced  that  year  could  be 
classified  as  industrial,  as  opposed 
to  domestic.  Domestic  radio  and 
sound  reproduction  apparatus  ac¬ 
counted  for  the  remaining  93  per¬ 
cent.  Nearly  100  radio  firms  em¬ 
ploying  over  35,000  people  turned 
out  equipment  valued  at  $49.5 
million.  At  that  time,  80  percent 
of  the  output  came  from  the  20 
largest  firms  and  almost  90  percent 
of  total  output  was  from  com¬ 
panies  in  the  greater  London  area. 

►  Present — Composition  of  Brit¬ 
ain’s  electronic  products  output 
in  1952  shqws  that  of  an  estimated 
total  sales  volume  of  $343  million, 
domestic  radio  accounted  for  only 
25  percent,  television  took  30  per¬ 
cent  and  industrial  apparatus, 
mainly  defense  items,  45  percent. 

About  125,000  people  are  now 
employed  by  the  industry  and  out¬ 
put  is  concentrated  in  the  hands  of 
a  few  large  firms.  Due  to  move¬ 
ment  to  suburbs,  firms  in  the 
London  area  now  account  for 
about  65  percent  of  total  sales. 


►  Radio-tv — The  Financial  Times, 
reporting  on  the  radio  and  tele¬ 
vision  segments  of  the  industry, 
charts  the  total  production  and 
export  figures  shown  in  the 
graphs. 

The  trend  in  radio  set  produc¬ 
tion  has  been  down,  with  1952 
output  lower  than  any  year  since 
before  1935.  Television  produc¬ 
tion  has  been  on  an  upswing  with 
an  estimated  demand  for  a  million 
sets  a  year  for  the  next  five  years. 

A  breakdown  of  the  export  fig¬ 
ures  for  1952  shows  sales  of  about 
$21.8  million  in  components,  $22.4 
million  in  transmitters,  $14.1  mil¬ 
lion  in  receivers  and  $10  million 
in  tube.s.  Two-third  to  a  half  of 
these  exports  w'ent  to  countries  in 
the  British  Commonwealth  and 
about  a  third  went  to  Europe. 

FCC  Gets  New 
Member 

President  eisenhower  has  ap¬ 
pointed  Robert  E.  Lee  as  a  member 
of  the  Federal  Communications 
Commission  for  a  seven-year  term 
subject  to  Senate  confirmation.  He 
succeeds  Paul  A.  Walker,  whose 
term  expired  last  June,  and  brings 
Commission  membership  to  its  full 
complement. 

Commi.ssioner  Lee  was  formerly 
director  of  surveys  and  investiga- 

(Centinued  on  page  26) 
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Cop  Cores 

and  many  special  fypes 


Deflection  Yolie  Cores 


Width  Control  Core 


«C5iST»VITY  V»  UVP£R 
O^MS/CMCUK 
CCMAIIA4  TA 


ELECTRONICS 


Woremfcer, 


more  information?  Ust 
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tions  for  the  House  Committee  on 
Appropriations  where  he  has  served 
since  1946.  He  entered  Federal 
service  in  1938  as  a  special  agent 
for  the  FBI  and  in  1941  was  made 
administrative  assistant  to  J. 
Eldgar  Hoover.  He  was  assigned  to 
build  the  FBI  staff  for  new  re¬ 
sponsibilities  under  the  threat  of 
war.  Later  he  was  made  chief  clerk 
of  the  FBI  and  was  in  charge  of 
ail  fiscal  matters. 

SMPTE  Convention 
Stresses  Electronics 

INCREASING  influence  of  electronics 
'on  the  motion  picture  indu.stry  was 
pointed  up  at  the  recent  convention 
of  the  Society  Of  Motion  Picture 
and  Television  Engineers  in  New 
York  City. 

It  was  stated  that  technological 
improvements  and  changes  in  mo¬ 
tion  pictures  and  tv  which  may  add 
up  to  half  a  billion  dollars  or  more 
were  on  the  agenda  of  the  meeting. 
About  40  or  60  percent  of  this  cost 
figure  applies  to  new  techniques 
such  as  3-D  and  stereophonic 
Bound  apparatus  for  motion  pic¬ 
tures.  The  rest  applied  to  color  tv, 
theater  tv,  subscription  tv  and  a 
few  other  new  communications  de¬ 
velopments.  One  e.stimate  puts 
sales  of  stereophonic  sound  equip¬ 
ment  for  theaters  at  $15  million 
for  1954. 

►  Theater  TV — Although  the  mat¬ 
ter  of  theater  tv  network  facilities 
has  already  been  handled  by  the 
FCC,  the  subject  was  widely  dis¬ 
cussed  at  the  convention.  In  a  paper, 
the  members  were  told  that  if  thea¬ 
ter  tv  was  to  have  simultaneous 
presentation  and  spontaneity  it 
would  require  networks  similar  to 
those  now  furnished  tv  broadcast¬ 
ers. 

►  Technical — Other  subjects  dis¬ 
cussed  at  the  convention  ranged 
from  a  new  tv  film  scanner  which  is 
said  to  offer  better  reproduction  of 
both  black-and-white  and  color  mo¬ 
tion  pictures  on  hqme  tv  sets  to  the 
latest  information  on  4-track  mag¬ 
netic  stripping  production.  Because 
of  the  great  intere.st  in  sterephonic 
sound,  a  special  all-day  session  was 
added  to  the  convention  schedule. 


MEETINGS 


Oct.  26-28:  Radio  Fall  Meet¬ 
ing,  RETMA,  RTMA  of  Can¬ 
ada  and  IRE,  King  Edward 
Hotel,  Toronto,  Ontario, 
Canada. 

Oct.  30-31:  Third  Meeting  Of 
The  Industrial  Council,  Rens¬ 
selaer  Polytechnic  Institute, 
Troy,  N.  Y. 

Nov.  2-6:  AIEE  Fall  General 
Meeting,  Hotel  Muehlebach, 
Kansas  City,  Mo. 

Nov.  9-12:  National  Electrical 
Manufacturers  Association, 
Haddon  Hall  Hotel,  Atlantic 
City,  N.  J. 

Nov.  9-12 :  Conference  on  Radio 
Meteorology,  Austin,  Texas. 

Nov.  12-13:  IRE  Fourth  An¬ 
nual  Meeting  of  Professional 
Group  On  Vehicular  Com¬ 
munications,  Hotel  Somerset, 
Boston,  Mass. 

Nov.  13-14:  Annual  Electronics 
Conference,  Hotel  President, 
Kansas  City,  Missouri. 

Nov.  19-20:  Sixth  Annual  Con¬ 
ference  On  Electronic  Instru¬ 
mentation  And  Nucleonics 
In  Medicine,  IRE,  AIEE  and 
ISA  joint  sponsorship.  Hotel 
New  Yorker,  New  York,  N.  Y. 

Dec.  1-2:  Frequency  Response 
Symposium,  ASME,  Hotel 
Statler,  New  York,  N.  Y. 

Dec.  8-10:  Joint  AIEE-IRE- 
ACM  Computer  Conference 
and  Exhibition,  Statler  Hotel, 
Washington,  D.  C. 

Dec.  14-16:  Second  Annual 
I  Wire  And  Cable  Symposium, 

j  sponsored  by  Signal  Corps 

Labs  and  the  wire  and  cable 

i  industry,  Berkeley  Car*^eret 
Hotel,  Asbury  Park,  N.  J. 
Jan.  18-22,  1954:  Winter  Meet¬ 
ing  of  AIEE,  Hotel  Statler, 
New  York,  N.  Y. 

;  Jan.  26,  27,  1954 :  AIEE  Scintil¬ 
lation  Counters  Conference, 
Washington,  D.C. 

■  Jan.,  1954:  Conference  on  Radio 
I  Astronomy,  Carnegie  Insti¬ 


tute  of  Washington,  Cali¬ 
fornia  Institute  of  Technology 
and  National  Science  Founda¬ 
tion,  Washington,  D.C. 

Feb.  4-6,  1954:  Sixth  Annual 
IRE  Conference  And  Elec¬ 
tronics  Show,  Hotel  Tulsa, 
Tulsa,  Oklahoma. 

Feb.  11-12,  1954:  Joint  IRE, 
AIEE,  ACM  West  Coast  Com¬ 
puter  Conference,  Ambassa¬ 
dor  Hotel,  Los  Angeles,  Calif. 
Mar.  22-25:  IRE  National  Con¬ 
vention,  Waldorf-Astoria  Ho¬ 
tel  and  Kingsbridge  Armory, 
New  York,  N.  Y. 

April  22-23,  1954:  AIEE  Con¬ 
ference  On  Feedback  Control, 
Claridge  Hotel,  Atlantic  City, 
N.  J. 

April  24,  1954:  Eighth  Annual 
Spring  Technical  Conference, 
Cincinnati  IRE,  Cincinnati, 
Ohio. 

April  27-29:  AIEE  Electronic 
Components  Conference, 
Washington,  D.  C. 

May  5-7,  1954:  Third  Inter¬ 
national  Aviation  Trade 
Show,  71st.  Regiment  Arm¬ 
ory,  New  York,  N.  Y. 

May  24-26,  1954:  AIEE  Con¬ 
ference  On  Telemetering, 
Morrison  Hotel,  Chicago,  Ill. 
July  6-9,  1954:  International 
Conference  On  Electron  Mi¬ 
croscopy,  Joint  Commission  on 
Electron  Microscopy  of  Inter¬ 
national  Council  of  Scientific 
Unions,  London,  England. 
Sept.  13-24,  1954:  First  Inter¬ 
national  Instrument  Congress 
And  Exposition,  Commercial 
Museum  and  Convention  Hall, 
Philadelphia,  Pa. 

Sept.  1954:  International  Scien¬ 
tific  Radio  Union,  Amsterdam, 
Netherlands. 

Sept.  30-Oct  2,  1954;  Second 
Annual  International  Sight 
and  Sound  Exposition,  Palmer 
House  Hotel,  Chicago,  Ill, 


industry  Shorts 


►  Figures  for  the  National  Elec¬ 
tronics  Conference  show  that  6,880 
visitors,  1,600  more  than  last  year, 
attended  exhibits  of  114  manufac¬ 
turers  and  listened  to  98  technical 
papers. 

►  Telecommunications  Planning 
Committee  has  been  reestablished 
by  the  U.  S.  to  provide  immediate 
attention  for  telecommunications 
matters  necessary  to  national  de¬ 
fense. 


►  Work  will  begin  shortly  on  the 
construction  of  a  $1  million  Cen¬ 
tral  Electronics  Engineering  Re¬ 
search  Institute  in  Pilani,  Centra! 
India,  that  will  undertake  re¬ 
search  and  development  work  in 
all  aspects  of  electronics. 

►  Television  broadcasting  has  not 
yet  been  approved  in  Australia  by 
the  government  but  nearly  120 
preliminary  tv  station  license  ap¬ 
plications  have  been  made. 


►  Nippon  Television  Network’s 
fir.'»t  tv  station  JO  AX-TV,  took  to 
the  air  on  August  28  in  Tokyo. 


►  Hi-Fi  sales  may  reach  between 
$200  and  $300  million  in  1954,  ac¬ 
cording  to  RCA  Victor. 
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FERRICORES 


MOLDED  COIL  FORMS 


Moldite’s  famed  precision  production  facilities 

are  now  devoted  to  3  major  types  of  electronic  components 
— to  give  the  industry  a  superlative  core  or  coil  form 
for  every  electronic  application. 

Through  years  of  continued  engineering  and  research 
Moldite  has  produced  cores  of  guaranteed  dependability, 
economy,  quality  and  uniformity.  Our  customers’ 
smooth  running  pr^uction  lines  tell  the  story  best. 

Specify  a  Moldite  core  specially  designed 
and  precision  made  for  you, 

with  absolute  uniformity  from  first  to  last. 


FERRITE  CORES 
MOLDED  COIL  FORMS 
(iron  and  phenolic) 
MAGNETIC  IRON  CORES 
FILTER  CORES 
THREADED  CORES 
SLEEVE  CORES 
CUP  CORES 


. . .  S«nd  for  our  now 
Cotalog  No.  110  — 
THE  MOST  COMPLETE 
LINE  OF  CORES 
IN  THE  INDUSTRYI 


Sample!  promptly  aubmitted  upon  requeet 
(or  «tMign,  pre-pr^uction.  and  test  purposes 


Robert  T.  Murray  Jerry  OoKen  Co.  Martin  P.  Andrews 
614  Central  Ave.  2750  W.  North  Ave.  Mott  Road 
East  Oiaige.  N.  J.  Chicafo  22.  HI.  Fayetteville.  N.  Y. 


Perlmuth-Coleman  &  Assoc. 
1335  South  Flower 
LoaAnteies»Cal 


Jose  Luis  Ponte 
Cardoba  1472 
Buenos  Aires 
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P'ecisiof',  ''■ij‘'-spee  1  .Mnd  m 

equip'''HM’t  fo'  IRC  e 


ONI-Y  IRC  WINDING  SKII-L.  OFFERS 

■  i 


If  you  seek  savings  in  component  costs, 

IRC’s  winding  skill  may  serve  your  need. 
IRC’s  mastery  of  winding  wire  elements 
dates  back  more  than  25  years.  Today, 
it  provides  a  wide  variety  of  unique  units 
that  offer  realistic  possibilities  for 

I 

savings.  Cost-conscious  IRC  engineers 

will  glady  analyze  your  requirements. 


BASIC 

TECHNIQUE 


WIr*  alement  Is  uniformly  and 
tightly  wound  on  an  Insulated 
core.  Axial  leads  or  other  termina¬ 
tions  are  secured  to  element  by 
automatic  machinery.  Insulated 
housing  may  be  used  or  omitted 


50%  savings 


IRC  Insulated  Chokes  offer  savings  up 
to  50%  over  ordinary  types.  Available 
in  two  sizes,  they  are  fully  protected 
against  humidity,  abrasion,  assembly 
damage  and  danger  of  shorting  to 
chassis.  A  favorite  source  of  savings  for 
TV  and  radio  set  manufacturers. 


14c  savings  per  car 

Type  AW  Wire  Wound  resistors  save 
automobile  manufacturers  an  average 
of  14c  per  car.  For  quantity  require¬ 
ments,' these  low-cost  windings  can  be 
made  specially  to  suit  individual  de¬ 
signs.  This  adaptability  has  proved 
profitable  to  numerous  appliance 
manufacturers. 


low  cost^low  wattage 


Type  BW  insulated  wire  wounds  offer 
excellent  stability  in  low  ranges— at 
low  prices.  Leading  instrument  manu¬ 
facturers  attest  to  their  superiority. 
Hi  1  and  2  watt  sizes  are  equivalent 
to  Jan  types  RU-3,  RU-4  and  RU-6. 


specifications 


MIL-R-93A 
AMENDMENT \ 


Ciovt'r nmcnt  spec  ifu  .itioi’s  for  prc- 
(  isioo  Airr'  wounrf  ri  srstrrrs  tiavi' 
hi'crt  revised.  MIL-R-9  ;A  Aiiieiid- 
inerU  1  is  ttie  new  ripid  stand. nd. 

} 

IRC  PRECISION 
WIRE  WOUNDS 

mei't  and  heat  ttiese  new  J^pei  ifii  .i- 
tlons.  T tiey  are  equivalent  to  Mil 
typr  s  F^B-l.h  tliroirqh  19. 


inexpensive  solution 

4-watt  Insulated  Power  Wire  Wounds 
with  axial  leads  can  save  several  cents 
over  conventional  power  resistors. 
Inorganic  core  and  high-temperature 
plastic  housing  allow  safe  operation 
up  to  165”  C.  Widely  used  in  toys, 
juke  boxes  and  amusement  devices. 


Resistors* 

M^plisrs  •  Low’Wet^fe  IMre 

Wounds  •  Insuietsd 

Resistors  •  Volwme  CestrSli  - « V 


MAXIMUM  STABILITY 

Tfinpnraturr  ryi  limi  ('vcn  hnyoiid 
Mil  rnrjuirninnnts  fi.is  only  ni'(jli(|i- 
hlf  nffcr  t,  Sfud ,  for  now  tiM  I'lii- 
cal  trullclin. 


INTlRNATIONll  RESISTADCE  CO. 

403  N.  Brood  St.,  Rhilodolphio  B,  Po. 

An  Canada:  Intarnattonal  Retiuanct  Co.,  Ltd., 
Toronto,  Licenttt 

Sand  me  Uchnical  daU  on;  □  Praciaioa  Wire 
Wounds;  □  Insulated  Chokes;  □  BW  RaaMtora; 
□  4-WaU  Power  Resistors 

Name _ _ _ 

Title _ 

Company _ 

City.  .. .  state- 


TAPPiNO  SCREWS 


tapping  screws 


types  of 


OVAl 


TRUSS 


round 


slotted,  clutch 
iead  recesses 


available 
OR  PHIL 


METAL 

TKICHKISS 


POINTS  AND  THREADS 


Sharp 
Tor  eoiy 
storling 


Spaced  Thread  wdh  pdches 
f,ner  than  type  A  but  «.th 
»ame  general  usev  Blunt 
point  lor  better  appearance 
Point  requites  .less  sppce 


From 

.018" 

To 


machine 
d  where 
is  preEer- 


Threod  similar 
screw  threads 
o  machine  thr 


From 

037" 
To 
5  16 


type  "C" 

COARSE 

OR  EINE 
thread 


•These  sp*c‘  °F 
topping  screw 


In  select^g  Tapping 

Screws.it  is  extremely 

important  to  understand 

the  proper  application  for 

each  type.  The  type 

require  will  vary  with:  1.  kind 

of  material;  2.  thickness  of  ma>  ^ 

terial;  3.  the  method  used  for  mak* 

ing  the  hole.* 

Lamson  Tapping  Screws  are  precision 
made  to  insure  maximum  holding  even 
in  thin  material,  fully  hardened  to 
permit  the  thread  crests  to  form  clean 
threads  without  stripping  hole.  They 
are  available  in  a  wide  range  of  head 
and  point  combinations.  A  ’’special” 
Tapping  Screw  to  many  ...  is  a ’’stock” 
item  at  Lamson. 

*Thii  information  li  availaUo  In  tabular  form  for 

oaty  roforonco.  Writo  for  at  many  copi*i  at  yau  nood. 


The  LAMSON  &  SESSIONS  Co. 

1971  Waal  85th  St.  •  Cleveland  2,  Ohio 

Plants  at  ClsTalond  and  Ksnt.  Ohio  •  BUmln^hom  •  Chicaao 


FOR  PROMPT  DELIVERY  AND  HELPFUL  SERVICE, 


ORDER  FROM  YOUR  LAMSON  DISTRIBUTOR 


PtKPLIMS 

Ported  ttoal, 
hool-trocrtod. 


MACHINE 

SCREWS 

Clutch  and 
Phillips  rucassod 
head  screws. 


Economical, 
vibration  proof. 
Con  be  used 
repeatedly. 


With  "Built-in" 
spring  action 
for  positive 
locking. 


Pre-ossembled 
lockwoshers  on 
tapping  end 
mochino  screws. 


Cup  point  type, 
hardened  and 
heat-treated. 


Want  more  information?  Use  post  cord  on  lost  poge. 
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L.  G.  Young,  Boll  T«i«phon«  Loboratorios,  Inc.,  inspacH  Eimoc  tubas  in  L0*T2  trommittar. 


Western  Electric  multi-channeir  single  side  band 
Transmitters  use  Eimac  tubes  in  final  RF  stages 


LD-T2  transmitters  designed  by  Bell  Telephone  Lab¬ 
oratories,  for  overseas  multi-channel  communica¬ 
tions,  are  another  example  af  Bell  System  equip¬ 
ment  that  meets  severe  performance  requirements. 
Manufactured  by  Western  Electric,  type  LD-T2 
single  sideband  suppressed  carrier  transmitters 
operating  between  4  and  28  me.,  handle  numerous 


Eimoc  4E27A  radial-beam  power  pentodes,  4-400A 
radial-beam  power  tetrodes  and  3X2500F3  power 
triodes  fill  sockets  in  the  final  three  stages  of  the 
RF  sections  in  Western  Electric  LD-T2  transmitters. 

Final  Three  RF  Stages 
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Waat  mofc  lafofaiaHea?  Um  pott  cord  on  la*t  paga. 
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Put  product  here  4 
to  shake-test  it 
with  10,000  lbs 
force 


MB  produces  the  largest  exciter  ever  built 
to  meet  heavy  duty  vibration  test  specifications 


There’s  nothing  like  a  good  shaking  to  test  out 
structural  designs,  electronic  equipment,  instru¬ 
ments  or  complete  assemblies  for  faults  or  flaws. 
In  fact,  for  many  products  put  to  military  use,  such 
tests  are  specified.  However,  since  all  products  en¬ 
counter  some  vibration  or  shock  in  service,  many 
engineering  departments  use  an  MB  Exciter  to  test 
all  designs.  By  so  doing,  the  “bugs”  are  discovered 
in  the  test  laboratory  instead  of  out  in  the  held,  at 
cost  of  good  will. 

Largest  in  the  line  of  MB  electromagnetic  shak¬ 
ers,  the  Model  C-100  shown  delivers  at  least  5  tons 
continuous  force.  Its  performance  permits  heavy 
duty  vibration  testing  to  MIL-E-5272  and  other 
specifications.  It  incorporates  a  number  of  unusual 
design  features  for  easy,  quick,  convenient  opera¬ 


Vahiabl*  ballttiM  for  tost  ongiiioors 
CalibratUii  vIbntiM  ptekapt  It  2000 
cpt  it  coMprtktNtivtli  etwrtd  in  Mt 
Bniittln  Nn.  C-1M.  Bniittin  Nt.  I-VE-I 
Ptteriktt  vibratiM  iKittrt  anp  dataiit 
thair  tpaciflcatiant.  Writa  taday. 


tion— including  interlocking  controls  for  complete 
safety  and  provisions  for  cycling  tests. 

HOW  TO  HANDLE  LARGE  MASSES 

MB  can  show  you  a  setup  of  vibration  exciter  and 
resonating  beam  that  multiplies  the  capacity  of  versatile 
MB  Exciters  many  fold. 
Shaker  being  used  in  this 
fatigue  strength  test  of  air¬ 
craft  engine  mounts  is  the 
model  S-3  rated  at  200  lbs. 
Others  available  down  to  10 
lbs.  force  output. 

Vibration  is  MB’s  specialty. 
You’re  invited  to  draw  on  the 
benefits  of  this  specialization 
—  and  get  highly  qualified 
products  for  testing  and  con¬ 
trol,  and  technical  help  on 
your  problem. 


MANUFACTURING  COMPANY,  inc. 

1060  State  Street,  New  Haven  11,  Conn. 


HEADQUARTERS  FOR  PRODUCTS  TO  INDUCE  VIBRATION ...  TO  MEASURE  IT. ..TO  ISOLATE 
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Want  more  infermahont  Um  port  card  am  last  peg*. 
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Frcin  on  orllinal  drowinf  mad*  far  Olimifa 


1 


IlICTRONICS  rA.RK  —  0-1  HIADQUARTIRS  FOR  illCTRONICS  RISIARCN 


Need  a  PUAt  Regulated  Power  Supply? 

Get  the  G-E  ST-9A  with  twin  outputs  and  featuring  .  •  • 

ELECTRONIC  OVERLOAD  PROTECTION  p/us  BUILT-IN  MODULATOR 
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Woet  eiert  lafereMHoA?  Uie  post  card  oe  lest  pooe. 
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NO  power  supply  on  the  market  today  can  match 
this  new  G-E  unit  for  general  laboratory  pur¬ 
poses.  Routine  bench  casualties  are  no  problem  for 
the  ST-9A:  the  instruments  cannot  be  harmed  by 
short  circuits  on  the  regulated  outputs.  And— with 
the  built-in  modulator  you  can  now  observe  hum  and 
noise  tolerances  by  aaually  duplicating  them  on  the 
equipment.  This  saves  you  time  by  establishing  final 
power  supply  design  specifications  quickly. 


TYri  ST-9A  ILICTRICAL  SPICIPICATIONS 

OUTW  VOITAOIS 

M  Raavtatasl — Continuously  vorioblo,  0-500  volts, 
moRimuni  currant  100  mo 
*7  lacHtotod  — Som#  as  N 

ParoHaMl  and  ^3 — Continuously  vorioblo,  0-500 
voHs,  moximum  currant  150  mo 

Unroasitatatl— Approximotoly  650  volts  no  lood,  moxl- 
mum  currant  200  mo 

— 7S  Voltt — Vt  tuba  ragulotion,  0-2  mo 
—  ISO  Volts — V>  tuba  ragulotion,  0-4  mo 
i  FHomoist  Supply — 6.3  volts  o-c  ot  10  omps 

RIOULATION 

Battar  tbon  !^%  -f-  V^*volt 

RIRRII  AND  NOISI 

Loss  tbon  3.5  mv  (10  mv  paok-to-paok)  on  oil  ragulotao 
outputs 

INSTRUMINTS 

Milliomatar  0-300  mo  d-c>  voltmatar  0-500  volts  d-c; 
voHaga  ond  currant  con  ba  matarad  ot  II  and  12  Ragu- 
lotad  and  Unragulotad  outputs;  total  currant  drawn  from 
all  outputs  can  ba  matarad  and  It  should  not  axcoad 
200  ma  ' 

OVIRLOAD  RROriCTION 

3  amp  fusa  in  tha  a-c  Ima;  H  amp  fusa  in  tha  d-c  lino; 
ovariood  of  any  dagraa  on  tha  raguiotad  outputs  will 
harm  naithar  tha  supply  itsalf  nor  tha  instrumonts. 


General  Electric  Company,  Section  4115 
Electronics  Park.  Syracuse,  N.  Y, 

Please  send  me  a  copy  of  your  G-E  POWER  SUPPLY 
CATALOG  (ECB-6A). 

NAME . 

COMPANY . 

ADDRESS . 

CITY . STATE . 


ELECTRIC J 


GENERAL 


'OKcu  «n<f  War9hovt0 


Want  mart  iaformatiM?  Um  pott  card  om  last  pop*. 
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DX  RADIO  products! 
COMPANY 


|he  new  DX  90°  Deflection  Yoke  for  27  tubes  is  especially  designed  for  television 
receiver  manufacturers  who  want  a  sharp  full-screen  focus  with  a  minimum  of  pincushioning. 

This  compact  component  blends  advanced  engineering  skills  with  the  finest  materials  to  assure 
top  performance  and  economy.  Here,  as  in  the  manufacture  of  many  other  fine  electric 
and  electronic  products,  Warren  Wire  is  used  for  its  easy  handling,  efficiency  and 

dependability.  There's  a  Warren  Wire  Engineer  near  you  trained  to  help  you  solve 
your  wire  problems  right  in  your  own  plant.  There  is  no  obligation,  of  course. 

NtW!  for  our  new  '"Magnet  Wire  keterenee  Tablet"  Chart 

W  A  R  R  c  N  w  I  R  i  C  O  m"  P  A  N 

Pfani  and  Main  Office  "POWf^AL,  VERMONT g 

R^CUU  •  NiW  HAVfN  >  PHIIAOILPHIA  *  PITT$eu»OH*«  CLtVItANP* 

^  CNiCAOO*'  ST.  ICMIlS**  ST.  PAUl  •  lOSANGBliS**  SAN  PRANCISCO 

wtocTwrarf  Plain  t^Bunel.,  Nylon,  formvar.  Teflon  and  Senred  Magnet 
TekeinUfek-ag  and  Lead  Wire  . .  .  Tinned  and  Bare  Capper  Wire. 


TO  MAINTAIN  CONSTANT  OUTPUT  VOLTAGES 

VOLTAGE  REGULATORS 


STABILINE 


are  available  in 


DISTINCT  TYPES 


TYPE 


INSTANTANEOUS 

ELECTRONIC 


For  the  most 

exacting 

control 


INSTANTANEOUS  CORRECTION  —  as  compartd  with  any  oth*r  typ«.  Opara- 
tion  it  antiraly  •Uctronic  without  moving  ports.  Comploto  corroction  is 
•K*ct«d  in  3  to  10  cycUt  depending  on  variations  in  line  voltage,  load 
current,  lood  power  factor  and  other  conditions. 

EXCELLENT  STABILIZATION  AND  REGULATION  —  The  maximum  change  in 
output  voltage  will  not  exceed:  ±0.25  per  cent  for  any  or  all  chonges 
or  variations  in  operating  conditions  —  ±0.1  per  cent  for  input  voltage 
changes  —  ±0.15  per  cent  for  load  current  or  power  factor  changes 
from  lagging  0.5  to  leading  0.9. 

MINIMUM  WAVEFORM  DISTORTION  —  Except  under  the  most  adverse  con¬ 
ditions,  distortion  is  usually  under  2  per  cent. 

MUCH  WIDER  INPUT  RANGE  —  than  most  competitive  types.  Ranges  are 
95-135  volts  for  a  nominal  output  of  115  volts  and  195-255  volts  for  a 
nominal  output  of  230  volts. 

ADJUSTABLE  OUTPUT  VOLTAGE  —  Output  from  a  nominally  115  voh  unit 
is  adjustable  from  110  to  120  volts  and  from  220  to  240  volts  on  a 
nominally  230  volt  unit. 

INSENSITIVITY  TO  FREQUENCY  CHANGES  —  but  to  maintain  optimum  cor¬ 
rection  chorocteristics,  tolerances  should  not  exceed  ±10  per  cent  of 
the  specified  frequency. 

STANDARD  MODELS  —  ore  available  in  numerous  ratings  in  capacities  up 
to  5.0  KVA. 


AND  SPECIAL  TYPES 


TYPE 


ELECTRO 

MECHANICAL 

to  control 
industrial  loads  • 
offer  zero 
waveform 
distortion 


opplicetien  engineered  te 
meet  individual  reqidremente 

Specialixing  in  the  design,  development  and  manufacture  af  Voltage  Control 
Apparatus,  The  Superior  Electric  Compony  offers  its  experience  to  help  >n 
solving  any  voltage  control  problem.  The  Superior  Electric  Company  is 
pleased  to  analyze  your  individuol  needs  and  will  recommend  the  STABILINE 
Automatic  Voltage  Regulator  best  suited  to  your  application. 


UNUSUAUY  HIGH  EFFICIENCY  -  is  on  ouHtonding  feature  of  the  Type  EM. 
It  is  comparable  to  that  of  the  most  conservatively  designed  fixed-rotia 
transformers. 

ZERO  WAVEFORM  DISTORTION  —  is  a  primary  requirement  for  many  elec¬ 
tronic  applications.  Type  EM  provides  a  constant  output  voltage  which 
is  a  faithful  and  distortionleu  reproduction  of  the  applied  input 
waveform. 

RABID  CORRECTION  —  Type  EM  is  on  electro  mechanical  device.  While  It 
does  not  correct  instantaneously,  it  provides  foster  correction  than  most 
other  automatic  vohoge  regulators. 

WIDE  INBUT  RANGE  —  is  another  important  feature.  Range  is  95-135  volts 
for  a  nominally  115  volt  unit;  195-255  volts  for  a  230  volt  unit;  400-520 
volts  for  the  460  volt  units. 

ADJUSTABU  OUTBUT  VOLTAGE  -  Output  from  a  115  volt  unit  is  adjustable 
from  110  to  120  volts;  output  from  a  230  volt  unit  is  adjustable  from 
220  to  240  volts;  output  from  a  460  volt  unit  is  adjustable  from  420  to 
460  volts. 

INSENSITIVE  TO  FREQUENCY  AND  SYSTEM  BOWER  FACTOR  -  Designed 
for  50/60  cycle  power  lines,  oil  of  the  Type  EM  will  perform  satis¬ 
factorily  at  any  frequency  from  45  to  65  cycles.  In  addition.  Type  EM 
is  insensitive  te  the  magnitude  and  power  factor  of  the  loo'd  and  has 
no  effect  on  the  system  power  factor. 

STANDARD  MODELS  -  ore  available  for  1 15,  230  or  460  voH,  50/60  cycle, 
single  and  three  phase  operation  in  capacities  up  to  100  KVA. 


SEND  COUBON  TODAY  FOR  BULLETIN  S3S1 
featuring  engineering  and  application 
data  on  STABILINE  Types  IE  and  EM. 


m  SUmtOR  lllURIC  (0. 

ssisroi,  coNNfcncur  ^ 


THi  SUmUOK  rifCTRfC  CO. 

211  MAi  AViNUi,  BUSTOl,  CONN. 

Bleose  send  my  copy  of  Bulletin  S351. 


NAME 


•  rOWUSTAT  VAHAME  TURSFIMUS  •  FfItUTAT  IKIT  IIMIMS  EMIBttCRT 

•  STAMmif  UTIIUTIC  IMTAU  REfilUTNS  •  fUKEU  M  Fim  MPFIKS 

•  IMTHI U  NWn  SIBBIIES  •  SEBEliM  S  BAT  MRIIM  FISTS 


BOSITtON  . 
CO.  NAME. 


CO.  ADDRESS 
OTY _ 


ZONE 


STATE 
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Observe  and  Measure... 

Orid  Qnd  plat*  waveform*  of  amplifier  are  di»« 
played  on  common  time  bat*  for  accurate  com* 
pariton.  Orid  waveform  (top)  obterved  on  100 
milii volts  full  teal*;  plat*  waveform  (bottom) 
obterved  on  100  volts  full  teal*.  Illuminated  call* 
brated  teal*  facilitates  both  visual  observation 
and  analysis  of  oscillogram. 

DUMONT  TYPE  322-A 

Dual-Beam  Cathode-ray  Oscillograph 


PRICE  *895 


Observe  and  accurately  measure  two  signals  simultaneously 
on  a  single  cathode>ray  tube  screen  with  the  new  Du  Mont 
Type  322-A  Cathode-ray  Oscillograph. 

In  addition  to  the  well-known  advantages  of  observing 
the  true  relationship  between  two  signals  on  the  same  screen, 
Du  Mont  offers  built-in,  accurate  amplitude  calibration  of 
each  of  the  two  channels  in  the  new  Type  322-A.  Push-button 
calibration,  plus  an  illuminated  scale  permit  rapid, 
convenient,  wide-range  voltage  readings  of  signals. 

The  accuracy  achieved  in  the  new  calibration  system 
of  the  Type  322-A  results  from  the  use  of  the  newly  developed 
Du  Mont  Type  5AFP-  tight  tolerance  cathode-ray  tube. 

FEATURES - 

•  HIgh-accuracy,  dual-beam  Type  5AFP-  Cathode-Ray  Tub*. 

•  Essentially  two  complete  time-tested  Type  304-A  cathode-ray 
voltmeters  in  on*  cabinet.  Range*  of  measurement  from  100 
millivolts  full  scale  to  1000  volts  full  scale. 

•  Expansion  to  5  times  full  scale  vertically  and  6  timet  full  scale 
horizontally. 

•  Sweep  ranges  from  2  cp*  to  30  KC  compatible  with  frequency 
rang*  of  d.c.  to  10%  down  at  100  KC. 

•  New  concentric  knobs  for  eosy  manipulation  and  accurate  resetting. 

•  Illumination  of  special  calibrated  scale  can  be  varied  for 
viewing  and  photography. 


INSTRUMENT  DIVISION  •  ALLEN  B.  DU  MONT  LABORATORIES,  INC.  •  760  BLOOMFIELD  AVENUE,  CUFTON,  N.  J. 
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Weat  mere  isfennotioa?  Um  pett  card  m  lost  poga- 


Cai  This  ORiqie  Material  Help  Yob? 
Check  These  Properties... 


t)j>,  ci<{^ 


d«B'  Colloidu  Gnipliite 

Chemically  inactive,  non-futible,  gray-to-black  tolid. 

Electrically  conductive,  diamagnetic,  electrophoretic. 

Low  in  photoelectric  tentitivity,  reaiatant  to  electron  bombardment. 

Forma  tenacioua  dry  film  whM  b  opaque,  conducta  heat,  adaorba  gaa,  and  haa 
low  coefficient  of  friction. 

In  Vaeoum  Tuboa — ^‘Aqmdad’,  a  diaperaion  of  colloidal  graphite  in  water,  applied  to 
gride  and  platca  tninimiaea  aocoodary  emiaaioo,  “back"  eii^ion,  and  pho^lectric 
effecta. 

In  CRTa— A  diaperaion  of  colloidal  graphite  in  diatilied  water  applied  to  inaide  walla 
rctarda  aecondary  emiaaion,  adaorba  gaaea,  and  eervea  aa  an  electrical  conduaor.  And 
another  diaperai^  in  lacquer,  will  opaque  exterior  walb. 

In  Light'Senaitive  Celle— Colloidal  graphite  doca  not  react  with  aelenium  to  form 
aelenidea ;  therefore,  it  b  naed  aa  an  electrode  material  in  photo  tubea. 

In  Other  Applieotiena— Aa  a  conductive  coating  on  picao*clectric  cryatala,  on  high- 
volta^  coila,  on  auapcnaioiMype  inaulatota... generally  nahtrevtr  a  conductive  lubri¬ 
cant  ia  required. 

Write  leday  for  more  detailed  informadoo.  Aak  for  Ballcdn  No.  433>5L. 

DitftrsUmi  e/  mtlyhdtnum  duutfUU  art  ammlabli  in  varittu  earriert.  ff'e  are 
mitt  equipped  ft  dt  eutttm  ditpertiap  af  talidt  im  a  taidt  variety  tf  vehitlet. 


AdwsoM  CoNoiis  CMuptty,  MimkiiMi. 

ACMNI  MLLMM  UMT9i  LMMMi  EMUMB 


MEPCO’S  NEW  SEALED  Precision 
Resistors  STOP  Humidity  Failures 


Over  2  years  of  laboratory  development  and  testing 
were  required  to  achieve  a  sealed  resistor  design  up 
to  Mepco’s  standard  of  quality.  No  sacrifice  of  our 
standard  time>proven  features  have  been  made  in 
order  to  perfect  this  sealed  resistor. 


SffCinCATIONS:  all  i«awir«m*nti  af  MIL>I>93A  and  JAN* 

R-93. 

SiAlINO:  Camalotaly  ancaptulatcd  and  bondad. 

OPfRATING  nMKRATURf;  -«S°C.  ta  4-13S*C. 

WINDINGS:  RavarMd  and  balancad  Rl>windingt  for  low  Indue* 
loneo  with  wto  of  only  ilio  finotl  “cortifiod"  rotUtanco  alloy*. 

IXCIUSIVE  INTERNAL  FEATURES:  Internal  toction'*  croft-over  wiro 
intvlotod  front  winding  by  2000  «.  insulation  I  patented  I . 
Special  metal  molded  connecting  feature,  which  bond*  ond 
of  winding  and  terminal  in  a  non-corrosive  and  mechanically 
secure  manner  no  solder  or  flux  used. 

TERMINALS:  Rigid  hot  soldor  coated  brass  terminal*  for  easier  and 
more  secure  soldering. 


TTPI 

NOMINAi 

MSISTANCI 

lATlNC 

■XHi 

MAX. 

Enn 

lUUI 

.25 

.50 

0.1  ohm 
0.1  ohm 

RBI« 

(MI6I 

.35 

1.00 

.3  meg. 
1.5  meg. 

RII7 

(M17I 

.50 

1.00 

[iQQQI 

.3  meg. 
2.0  meg. 

RRI8 

(MIS) 

.50 

1.00 

0.1  ohm 
0.1  ohm 

RB19 

(MI9» 

1.00 

2.00 

my 

.25 

.50 

0.1  ohm 
0.1  ohm 

.1  meg. 
.5  meg. 

NO. 

SECTIONS 


MU  .  R  •  93A 

WAHAGE  &  RESISTANCE  TOLERANCE 


TOIHANCI  MSISTANCi  ftICENT  Of 

STMSOl  TOUSANCf  NOMINAL  WAHAOE 


5 
5 

75  % 
100  % 


MIL  •  R  •  93A 

TEMPERATURE  COEFFICIENT 

IMEfMIO  TO  SS*C> 


ixraissio  IN  FtiaNT  m  oeomi  c. 


SPECIAL  REQUIREMENTS 

Variations  of  tha  abova  ratings,  tolorancas,  tamporolura 
coaffkiont.  ole.  can  ba  supplied  lo  special  order. 


RRISTOWN,  NEW  JERSEY 
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J 


emietic  SealProducts  Co. 


31  South  Sixth  Street 
Newark  7,  New  Jersey 


Lin«  of  Compression  Seals 
y  Glassed  Terminals... 


Offers  a  ComDiete  Line  of 


-  I  Compression  I 


CONSTRUCTION 


(m-Qm 


for  complete  information  on  how  HERMITIC 
engineerc  con  apply  "All-Glass*'  Compres¬ 
sion  Seals  to  your  regular  or  special  ap¬ 
plications.  Available,  too.  Is  HlRMETIC’s 
Brochure  CS  on  compression  seals,  as  well 
as  a  3S-page  catalog  on  Its  standard  line. 
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Wa.t  more  informotio.?  Um  post  cord  o«  lost  pop*. 
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*•1  '  fo  0  0  0  0 


Can  Count  on 

-HOOT 


that  fits  the  job  fully  and 
. .  what’s  your  problem? 


counting  package 
exactly.  Now  .  , 


Want  more  information?  Uio  port  card  on  last  page. 
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CROWIIEY 


2  KiNintH  ] 


0  0.5  1  xl0‘ 

iXTERNAL  ENEROY  (Bd  Hd) 


SPECIFICATIONS: 

•  H<  . 1550  OMttMi* 

•  Ir  . aOOO  gPWM 

•  BHmox . 000,000 

•  EMittivity . 1  *  10*  ohm* 

•  E*rm«ability . 1 

•  Sppdfk  Gravity . 4.3— 4.7  groim/cm* 

•  Cwri*  Tvmporatvr* . . . 400*  C 


Cromag  is  the  tried  and  proved  ceramic  magnetic  material, 
I  Hd)  produced  hy  the  leader  and  pioneer  in  steatite  and  powdered 
metallurgy.  Cromag  is  a  lightweight,  niagnetically>hard  permanent 
magnet  material  containing  no  critical  materals,  therefore  available  for 

any  application  in  any  quantities. 

This  unique  material  is  available  in  a  wide  variety  of  shapes 
produced  by  powdered  metallurgy  methods,  and  is  also  available  in 
extruded  lengths  as  rods,  tubing,  square,  rectangular, 
or  any  other  desired  symmetrical  shape. 

Here  is  the  permanent  magnet  material  for  you. 
Send  us  your  magnetic  problems  and  benefit  by  the  engineering 
that  has  made  Crowley  the  acknowledged  leader  in  this  field. 


ROMACi 

-A  CERAMIC  PERMANENT  MAGNET  MATERIAL 


For: 

Focusing  devices 
Ion  traps 
Beam  correctors 
Loudspeakers 
Polarized  relays 
Small  motors 

and  generators 
High  frequency  attenuators 
Magnetic  attenuators 
Meters  and  instruments 
and  countless  other  uses 


MODEL 

390A 


MODEL 
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introducing  the 

GOODMANS 


MODEL  V47  viwatiMi  m 

^  «MY  liflic  •(•ctrMla 

componants,  aptical-call  rasaarch,  hai^ 
•priag  toi^ua  taatiag  ate. 

[»'»•» . FereafMtorO.*lbi.paramp. 

Max.  CwniiMMM 

Currant  Itainf  I.S  amp*.;  XO  ampa.  up  aa 

MMS.)  2  min.  duration. 

Unlf . 0.2  in  tatal  axcuriion. 

Imptdanet . Variot  with  fraquancy  and 

load  batwaan  3  a^  lOohma. 
frapuancy  Ronpa .  Up  to  10,000  c/a. 

Wttght  cf  Atorinf 

^tam . d.S  grama. 

Stray  fitidt  ....  ^orating  aona  laaa  than 

Flu*  Oontity ....  II.  gauaa. 

Watghi . 2  Ibt. 


To  GOODMANS  INDUSTRIES  LIMITED 

AXIOM  WORKS,  WEMBLEY,  MIDDX^  ENGLAND 

PtuM  moll  m*  your  ciulofu*  tnd  tachnical  dau  thaata  in 
oonnactlon  with  your  PERMrtNENT  MAGNET  Shakare. 

COMPANY - - - - - - 


CITY _ _ _ _ ZONE - STATE. 


GOOOAXtOM 
WEMSLEY,  ENGLAND 


GOODMANS  INDUSTRIES  LTD 

AXIOH  WOaKS  ■  WEMBLET  •  MIDDX  ■  ENGLAND 


'^HESE  shakars  provida  vibratory  sinusoidal  forces  of  frequency  and 
amplitude  by  which  specific  vibratory  conditions  can  accurately 
be  simulated.  They  provide  the  means  of  assesssinf  the  effects  of 
sudden  acceleration  on  materials,  structures  and  components ;  and  are 
beinf  extensively  applied  to  FATIGUE  TESTING.  ELECTRICAL 
COMPONENT  TESTING.  FLEXTURE  TESTING  OF  PLASTICS.  ETC. 
and  SPECIALISED  GUIDED  WEAPON  RESEARCH.  For  ceruin 
pre>knowled|e  of  vibration  and  Its  effecu  consult  GOODMANS. 

MODEL  390A  MODEL  790 

prpdeciiie  ME  eltemating  ferce  t4  penenta,  end  ia  capable  ef  producing 

aapreaimatoly  ±2S  Iba.  a  force  of  ±  S#  Iba. 

Tnrutt . rorca  (actor  4.7  Ibt  Thia  unit  hat  a  forca  (actor  at  approxi* 

rr  amp.  matoiy  9.2  ibt.  par  amp.  and  a  total 

ampa.  uncooiod;  4  currant  opacity,  with  air  cooling,  of  4 

Currant  Rating  ampa.  with  air  cooling  ampa.  (R.K.S.). 

(RA4S.)  of  approx.  S  Ibt.  par  Urika . O.S  in  total  axcuraion. 

tq.  in.  Impodaoct . 24  ohmt  matching 

Straha  O.S  in  total  axcuraion.  (approx.) 

bnpadaneg . ■  ohma  matching.  froquoncy  Rongt.  .  Up  to  S.OOO  c/a. 

froquaney  Rtmgo.  Up  to  10,000  c/a  Weight  of  AAoring 

Woighttf  A(t¥i«w  Syattm .  O.S  Ibt.  (approx.) 

Syatam . 0.  IS  Iba.  Stray  fioidi . Oporating  aona  Iota 

Stray  Hoida  ....  Oparsting  aona  lata  than  100  gauaa. 

than  100 gauaa.  FluxDtmitf . 11,000  gauaa. 

flu*  Oanaitr ....  1 1,000  gauaa.  Total  Weight ....  70  Iba. 

Weight . 3S  Iba.  (ine.  trunnion) 


MODEL  8/600 

For  tiM  vibration  of  (wavy 
loada  or  complato  aaaam 

bllaa.  Hat  a  total  force  of 
approximately  ±  100  (bo. 

Str^ . I  In.  total 

axcuraion. 

Impadenea  ....  to  auh  driv¬ 
ing  equip¬ 
ment. 

frequency  Range  Up  to  3,000 
c/a. 

Weight  of  Mooing 

Syatam . S  lb. 

(approx.) 

Stray  fiaMi .  .  .Operating 
aona  leat 
than  2S 
gauaa. 

flu*  Oanaity  . .  .  TO.OOOgauta 
Total  Weight  .  4  cwt. 

(inc.  irunnian)  (approx.) 
Thia  unit  can  be  (Itt^  with 

ia)  buih  in  air  cooling  Mower 
b)  twitch  to  give  high  or  low 
mpedance  armature  coil  and 
(c)pick-up  unit  lor  monitoring 
wave  (arm  and  amplitude. 


A  renfe  of  opproprlete 
driving  equipments  Is 
available  and  takes  the 
form  of  Hlgh-Power  Am¬ 
plifiers,  Sublllsed  Power 
Supply  Unia  and  precl- 
sloned  R.C  Oscillators 
specifically  designed  to 
give  continuous  power 
output  to  drive  the  par¬ 
ticular  shaker  concerned. 


- , 

I  DRIVING  j 
I  EQUIPMENT 


CU  akFR^ 

thi  n  Mm  III  in  ll 


COMPfus^jlll^ 

''®c.  valu,^”®"'®>dcar 

TuJbuJar  CerJT  *^^c<«ic 
«nd  m, 

i?^A  Qaas  1  «E 

^®y  «e  availa^'  “iW'ilo. 

»>9««upio72Sai„  "P«i' 


-ccebm®;  I 

•ame  I 

,  been  e'®*  ' 

eiafflicco^^ 

-behedoveta 

le.’iOb^^'r 

:ss»; 

“’nC-WotVinq- 


et«8  \hCrt  ^ 


GENERAL  PURPOSE  DISC  CERA- 
MICONS  have  low  series  induct* 
once  which  ossvires  eihcient  high 
frequency  operation.  They  are 
made  in  sizes  from  Vi*‘  to 
diameter,  and  in  capacitance  val¬ 
ues  ranging  from  10  mmf  to  .02  mfd. 


UUM  coapoaMft  an  §loek»d  by  loading  •betroaie  dMrIbuton  OYarywInn. 


tlKTtONICS  DIVISION 


Mam  OfficM.  ERIi,  FA. 
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GL-6299 


Actual  Siz^ 


Write  for 


b  Military  radar  and  communications 

equipment. 

Commercial  microwave  communications 
and  relay  systems. 

Aircraft  communications  equipment. 

Electronic  navigation  aids. 

Signal  generators.  ^  '"*75"“ 

^  ^  SIAM  0»  tUCtIHM 


1  inch  high. 
Gold-plcited. 


GENERALS  ELECTRIC 


a  fine  watch. 


r^f 

M 

ENGINEERING 

LABORATORIES 


Monvfaclur«rs  of  gtottworking  fafhoi 
and  affochm^n^»,  vorficof  ■•0)109 
climot,  pvmpt,  tpofwidft  and  fimaru, 
burn«ri«  Mofub*,  b«))  iort,  h^dfogon 
furnoe*i«  fhormopflot*  ion  govgoi 
ond  ompiiftori,  wafmr  ioodt, 

di«i«cffic  tfubi,  pbott  cbonport. 


Wont  more  informoHon?  Use  post  cord  on  lost  poge. 
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NOW!  Dependable  pressure  monitoring  of 
high  vacuum  systems  during  processing 


•linnttd  undtr  fhilipt  laboretotin.  Inc,  fatmnt  No.  2197079  Data  rubjttt  to  c>ionfl«  without  notico.  fricj  f  o  b.  foefory. 


The  new  Litton  Ionization  Gauge  is  a 
rugged  and  completely  dependable 
production  tool  for  monitoring  pres¬ 
sures  from  10-^  to  10-7  tnm  Hg.  The 
instrument  is  a  Philips-type  gauge*, 
specifically  engineered  for  constant 
production  monitoring  of  high  vacuum 
pressures.  It  eliminates  annoyance  and 
costs  of  bumed-out  gauges,  activation 
of  poisoned  cathodes,  heating  of  grids, 
etc.  Even  in  steady,  day-after-day  use, 
it  requires  no  attention  other  than  a 
chemical  cleaning  about  twice  a  year. 


Cold  Cothodo  Emittor 

The  Type  L-3032  gauge  was  de¬ 
veloped  within  Litton  Engineering 
Laboratories  to  facilitate  our  own  man¬ 
ufacturing  of  vacuum  tubes.  It  utilizes 
crossed  electric*  and  magnetic  fields 
which  enhance  collision  probability  in 
a  small  volume  so  that  a  cold  cathode 
emitter  can  be  used.  Thus  operation, 
even  at  atmospheric  pressure,  will  not 
damage  the  tube.  (In  normal  use,  the 
tube  is  not  operated  until  black-out  of 
the  vacuum  system  is  reached.  Good 
relative  pressure  readings  are  available 
throughout  the  range  of  10“*  to  10“7 
mm  Hg.)  Type  L-3032  tubes  have  been 
tested  during  the  past  two  years  on  Lit¬ 
ton  vacuum  tube  prcfduction  lines.  They 
are  now  installed  on  every  exhaust  sta¬ 
tion  in  our  plant 


Mon«l>Encas*d 

The  Ion  Gauge  T\ibe  is  composed  of 
a  monel-encased  interaction  space  with 
the  case  near  ground  potential.  A  ni- 
chrome  wire  anode  at  2,500  volts  is 
centered  within  the  case.  An  outgassing 
6.3  volt  heater  is  mounted  near  the 


return  magnetic  path,  connection  block, 
package  envelope  and  oven  for  the  out- 
gassing  heater.  Electrical  connections 
are  made  to  binding  posts  on  the  steel 
case.  The  tube  weighs  but  22  oz.  and 
measures  7"  x  5"  x  SVi"-  $60.00. 
Model  4301 

Ionization  Gouge  Amplifier 

This  amplifier  is  a  companion  instru¬ 
ment  for  Type  L-3032  Ionization  Gauge 
T\ibe.  It  includes  a  range  switch  for 
measuring  from  10“*  to  10“*  mm  Hg., 
a  special  leak-check  control  providing 
full  scale  deflection  at  any  pressure, 
a  zero  adjustment  control,  and  a  gauge 
heater  supply  switch. 


Model  4301  Amplifier 


It  consists  of  a  high  voltage  rf  power 
supply,  a  vacuum  tube  voltmeter  cir¬ 
cuit  with  current-sampling  resistors,  a 
6.3-volt  transformer  (to  provide  current 
for  the  outgassing  heater  in  Type  L-3032 
Ionization  Gauge  T\ibe)  and  a  self¬ 
regulating  low  voltage  power  supply 
providing  wide  input  voltage  variation 
without  affecting  performance.  Electri¬ 
cal  connection  is  by  cable  with  banana 
plugs  to  Type  L-3032  Ion  Gauge.  Power 
supply  requirements  are  110  volts,  60 
cps.  The  instrument  measures  10”  x  8” 
X  8".  Weight  is  17V2  lbs.  $255.00. 


Typ«  1-3032  loniiotion  Gauge  (above) 
with  adapter  for  glau  tyitem* 

monel  case,  but  insulated  from  it 
A  ye"  diameter  kovar  tube,  insulated 
from  the  monel  case  by  a  glass  seal,  is 
supplied  for  connection  to  the  vacuum 
line.  The  magnetic  field  is  provided  by 
permanent  magnets  mounted  in  a  sheet 
steel  shell.  This  shell  also  serves  as  a 
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economical 


block  insulators 


famous  CHAIiMEl  MASTER  TV  antenna 


Channel  MaHter'n  famous  Futuraniir  antenna  I'oinhines  Broad 
Band  TV  coverage  with  the  high  gain  and  directivity  of  the  Vagi. 
Utilizing  Phenolite  lowdoss  block  insulators — the  Fiituramic  is  the  one 
antenna  that  solves  Utday's  reception  prohlein,  yet  will  also  receive 
tomorrow's  VIIF  <‘hannels. 


This  use  of  Phenolite  is  typical  of  its  countless  applicatiims  in  the 
electrical  field.  Phenolite,  about  one-half  the  weight  of  ahiniiiium,  is 
the  perfei't  insulating  material  for  high  and  low  voltage  applications. 

It  |M>ssesses  an  unusual  combination  of  pro|>erties.  Phenolite  has 
great  mechanical  strength  and  high  resistance  to  moisture;  ready 
machinahility;  is  unaffected  hy  solvents  and  oils.  It  can  l>e  easily 
punched,  sawed  and  sheared.  Tough  and  with  high  impact  strength, 
Phenolite  is  one  of  the  strongest  materials  |>er  unit  weight  known. 

Available  in  varitms  grades  and  col«>rs;  in  sheets,  rials,  tidies,  and 
s|M‘cial  sha|>es.  ^  rite  for  literature  and  engineering  information — 


Channel  Master’s  two  dipole  system — 
connected  by  Phenolite  lowdoss  block 
insulateil  harness — makes  possible  the 
high  gain  and  directivity  of  the  Fiitur¬ 
amic  broad  Itand  Yagi  antennas. 
Illustraled:  F'lituramic  Model  1173 
broad  band  Yagi  antenna  eovering 
channels  7-l.'i,  Channel  Master  (Cor¬ 
poration,  Hlenville,  New  York. 


Wilmington 
Officot  in 


Oolawaro 
Principal  Citios 
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Vast  and  varied  experience  in  every  field  of 
electrical  and  electronic  manufacture. 


Unexcelled  research,  manufacturing  and  quality 
control  facilities— most  complete  and  up-to-date 
line  of  magnet  wire  in  the  industry. 


Practical  help  in  selecting  correct  size,  shape 
and  insulation  to  meet  exact  design  specifications. 
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Revolutionary  new  method  wraps  connections 
so  tightly  that 
soldering  is  unnecessary 

Here  is  a  method  that  produces  electrical  connec¬ 
tions  more  reliable  than  the  most  skillfully  soldered 
connections  ...  in  a  fraction  of  the  time  ...  at  a 
fraction  of  the  cost.  Operator  training  takes  only 
minutes  instead  of  days. 

By  replacing  hand  operations  with  pneumatic  or 
electric  Wire-Wrap  Tools,  you  get  consistently 
uniform  connections  all  through  the  day.  Rejects  are 
greatly  reduced  .  .  .  inspection  becomes  simple  .  .  . 
production  costs  are  cut. 

Investigate  this  revolutionary  new  process — write 
for  Bulletin  No.  11,  today. 


CcUfie-Ukq/lf  ^0^ 


ar«  now  ovailabU  from  Ktllor 
tho  original  manufacturor 
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209  WIST  25th  STRUT  •  NIW  YORK  1,  N.  Y. 

TtUpKone:  W Atkin*  4^880 


. . .  Oh,  they're  no  problem  with  us. 

We  let  Electronic  Transformer  Company 
worry  about  'em.” 


That’s  right.  When  we  tackle  those  tricky  special  transformer  jobs  we  relieve  our 
customers  of  the  complete  headache.  We’re  prepared  to  do  your  worrying,  too, 
because  custom-designing,  custom-building  transformers  is  our  sole  business. 
Government  and  industrial  companies  throughout  the  country  have  depended 
upon  us  since  1938. 

Behind  ETC  transformer  quality  are  a  thoroughly  trained  engineering  staff 
and  the  resources  of  our  fully  equipped  laboratory  and  production  department. 
We  carry  the  ball  from  the  circuitry  stage  right  down  the  line  to  pilot  and 
production  runs. 

What  have  you  on  the  board  or  in  your  mind?  Please  telephone  or  write  us 
without  obligation. 


illCnomC  TRAMSfORMlR  COMPANY 

Transformers,  Reactors  and  Filters  Engineered  to  your  Needs 


CE 
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SPECTRUM 

ANALYZER 

Model  LSA 


nATUUSt 

FrMUMcy  RMft  10  me- 
21,000  mc:  4  tuning  heads 
Accuracy  Frequency 
Caia)ratW-l% 

Spectrum  Display  variable 
from  250  kc  to  25  mc 
Frequency  Marker  for  measur- 
ing  frequency  differences 
of  0-25  mc 

Broad  Band  R.F.  Attenuators 
10  mc*12,000  me 
Automatic  Voltage  selector  for 
each  tuning  head 
Sin^a  Dial  Control 
Direct  Frequency  Readine 
Spectrum  Displayed  on  5* 


PoUurad’a  answer  to  rising  engineering 
costs  when  high  performance  and 
economy  are  essential. 

This  unique  engineering  tool  helps 
get  results  faster  with  fewer  personnel 
and  in  less  space.  Because  oi  its  ultra 
simplicity,  tremendous  frequency 
coverage  and  remarkable  instrumenta¬ 
tion  the  Model  LSA  can  handle  almost 
any  problem  in  the  radio  spectrum  (10 
mc  to  21,000  mc)  with  the  greatest  of 
ease,  reliability  and  accuracy. 

How  Tho  Modol  LSA 
Cuts  Productloii  Costs 

In  the  factory.  Model  LSA’s  simplicity 
of  operation,  direct  reading  and  “GO- 
NO-GO”  electronic  display  speeds 
production  and  cuts  costs.  Uniform 
quality  and  high  performance  of  your 
complete  equipment  is  assured  by 
checking  it  witn  a  Polarad  Spectrum 
Analyzer. 

Expensive  personnel  training  pro¬ 
grams  are  eliminated  bv  the  Model 
LSA,  which  often  actually  takes  the 
place  of  the  microwave  specialist  and 
frees  engineers  for  other  work.  For 
further  details  contact  your  nearest 
Polarad  representative  or  write  direct 
to  us. 


USISt 

Examint  puiss  spsetrum  of 
msgnttrons  and  klystrons 
Massufi  noisa  and  intar- 
faranca  spactrum 
Act  as  broad  band  racaivar 
from  10  mc  to  21,000  mc 
Obsarva  and  maasura  harmonic 
fraquancy  diffarancas 
Maasura  band  width  of 
micfowava  cavitias 
Callbrata  microwava  oscilla¬ 
tors  and  prasalactors 


The  Model  LSA  provides  direct  meant  of 
rapid,  ecevrote  meotwremenl  of  spectral  dit- 


Mwe  Masteydei  P«  Dollir  Tim  Aay  OHnt  hsInMiMd 


Polarad  Electronics  Corporation 

100  Mutropolilan  Avuniw,  Brooklyn  11,  N.  Y. 


REPRESENTATIVES!  Albuquerque  •  Atlanta  •  Boston  •  Chicago  •  Cleveland  •  Fort  Worth  •  Kamos  City  • 

Los  Angelas  *  New  York  *  Ontorio  *  Philodelphio  •  Son  Froncisco  •  SeotHe  *  Syrocuss 

WASHINGTON,  D.  C 
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Designed  to  withstand  a  shock  of  50G,  these  new  Allied 
Control  double-throw  miniature  relays  were  developed 
to  meet  the  rigid  requirements  of  U.S.A.F.  Specifica¬ 
tions  MIL-R-5757A. 

Known  as  the  Allied  MH  series,  this  new  line  of  relays 
consists  of  the  6-pole  MH-18,  the  4-pole  MH-12,  and 
the  2-pole  MH-6.  Contacts  are  rated  at  2  amps  resis¬ 
tive  or  1  amp  inductive  at  28  volts  D.  C. 

Thehigh  performance  of  these  relays  has  been  achieved 


in  an  extremely  compact,  unitized  construction  and 
parallels  the  most  recent  advances  in  a'rborne  equip¬ 
ment  design.  The  “actual  size”  photographs  shown 
above  highlight  the  66%  savings  in  overall  size,  the 
48%  savings  in  weight  and  the  30%  reduction  in 
chassis  area. 

For  detailed  specifications  and  drawings  of  these  new 
relays,  contact  your  local  Allied  Control  Representa¬ 
tive  or  write  us  for  Bulletin  1002. 


Wont  more  informoNen?  Uft  post  cord  on  lost  page. 


SIX  DIFFERENT  MOUNTINGS 


1.  Standard  Mounting  4  Plug-In  Mounting  With  Socket 

2.  Flush  Mounting  —  2  Studs  ot  Vs  "  Centers  5.  Thru-Chassis  Mounting  —  Terminal  Up 

3.  Thru-Chassis  Mounting  —  Terminols  Down  6,  Flush  Ring  Mounting 


FEATURES 

Wide  Ambient  Temperature  Range:  55°C  to  85°C  standard — 65^C  to  125^C  MHB-type 
Vibration  Resistant:  ISG's  vibration  to  500  cycles  •  Operating  Shock:  no  contact  chatter  to  over  SOG't 

High  Altitude:  seal-tested  to  70,000  feet 

Dependable  Operation;  life  expectancy  of  over  I  million  operations  at  rated  load 
High  Speed:  operate-to-make  time  under  8  ms. 

release-to-make  time  under  4  ms. 
release-to-break  time  under  2  ms. 

AtiliP  CONTROL  COMRANY.INC.  f'^\ 

3  lAST  IND  AVINUI,  NIW  YORK  31,  N.  Y.  / 

West  more  isfermotioR?  Use  post  cord  on  loit  pogs. 


SPECIFICATIONS 

Tubes  CooM 
4X1 50A.  4X1 50G 
5508  and  6161 

■  Altitude 
Up  to  50,000' 

Fan  Modal 
Joy  Axivone 
AV.3.5-2.75-120D 

Sfxe 

3V2"  diameter 

Weight 
5  lbs. 

Duty 

60  CFM  @  5"  W6 
Motor 

27V  DC— 4.7  Amps. 


oii/y  0  JOYAXIVMEFM 

(an  handle  this  Electronic  Tube 


cooling  job  at  aititudes  up  to  50,000  feet 


Cooling  the  above>specified  tubes  in  airborne  appli* 
cations  is  a  critical  problem  because  of  the  extremely 
light  air.  The  difficulty  is  particularly  severe  at  eleva¬ 
tions  of  40,000  or  50,000  feet. 

An  extensive  series  of  tests  were  recently  initiated 
in  an  attempt  to  determine  an  effeaive  cooling  proc¬ 
ess.  The  tubes  and  sockets  were  mounted  in  pairs  in 
a  special  cabinet  designed  to  equalize  the  air  distribu¬ 
tion  for  each  tube.  The  problem  was  to  discover  a 
method  of  heat  dissipation  that  would  hold  the  tem¬ 
perature  of  the  glass-to-metal  seals  below  the  design 
operating  level. 

Of  all  the  blowen  tested,  only  this  Joy  AXIVANC 
fan  was  able  to  meet  the  rigid  specifisations.  The 
tubes  were  cooled  with  25°C  air  at  an  elevation  of 
50,000  feet,  easily  surpassing  all  requirements. 


This  is  just  one  of  an  extensive  line  of  AXIVANE 
fans  specially  designed  for  economical  efficiency  in 
cooling  elearonic  equipment.  All  are  built  of  alumi¬ 
num  and  magnesium  for  light  weight,  sturdily  con¬ 
structed  for  maximum  resistance  to  shock  and 
vibration,  and  feature  the  space-saving  compaaness 
inherent  in  vaneaxial  design. 

Each  fan  can  be  modified  to  fit  individual  require¬ 
ments  for  cooling  all  types  of  elearonic  equipment 
under  any  conditions.  Let  us  help  solve  your  problem. 
•  Joy  Manufacturing  Company,  Oliver  Building,  Pitts~ 
burgh  22,  Pa.  In  Canada:  Joy  Manufacturing  Company 
(jCanada)  Limited,  Galt,  Ontario. 


WORLD'S  URGEST  MANUFAQURiR  OF  ^ 
VANNUOAl  TYPE  FANS  i 
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.  P  R  E  C  I  S  I  O  N  ENGINEERING 
CUSTOM  MANUFACTURING 


TEST  MICROWAVE  CRYSTALS 

1 

Easily  -  Accurately 


FACTS 

•  Accuracy 

Relative  Noise  Figure: 

Relative  Sensitivity: 

Pair  Matching: 


Conversion  Loss: 


Noise  Temperature: 


1.0  db  max.  error 
0.3  db  mean  errar 
2.0  db  max.  error 
0.6  db  mean  error 
Sufficient  to  assure  20-db 
suppression  of  local  oscil¬ 
lator  noise 
0.9  db  max.  error 
0.3  db  mean  error 
0.7  max.  error 
0  3  mean  error 


#  Accepts  ceramic  cartridge 
and  coaxial  types  of  both 
normal  and  reversed  po¬ 
larities. 

#  Remote  test  jack  permits 
testing  crystals  without  re¬ 
moving  them  from  receiver. 

#  Portable 

#  Self-contained 


PRICE  $97.00 


MEASURES 


•  Relative  Noise  Figure 

•  Relative  Serisifivity 

•  Match  of  Crystal  Pairs 

•  Conversion  Loss 

•  Noise  Temperature 


APPLICATIONS 

•  As  field  test  set  to  determine  receiver  sensitivity,  as  dr’ter 
m.ned  by  crystal  quality. 

I  It  ^  ' 

I  •  Ast  lab’Jratory  test»set<to  choose  representative  and  extreme 
crystals  from  a  group. 

•  As  incoming  inspection  test  set  to  cull  crystals  that  arr'ive 
In  damaged  condition. 


Airborne  Instruments  Laboratory 


INCORPORATED 


160  OLD  COUNTRY  ROAD 


MINEOLA,  N.Y, 


j 


In  a  mechanical  senae,  the  slide  rule 
merely  adds  and  subtracts  quantities. 
How  these  simple  operations  can  be 
performed  mecbanicaily  may  be  seen 
from  the  illustration  above,  which  shows 
the  addition  of  2  and  3  by  means  of  a 
pair  of  dividers  applied  to  an  ordinary 
6-incb  rule.  Even  many  electronic  cal¬ 
culators  work  basically  on  this  principle. 


With  a  different  system  of  calibrations 
on  the  scale,  if  appropriate  meanings  are 
assigned  to  them,  more  difficult  prob¬ 
lems  may  be  solved  in  the  same  way. 
An  example  of  this  is  seen  above  where 
a  pair  of  dividers  is  shown  adding  2 
and  3  on  a  logarithmic  scale  and  ob¬ 
taining  tbe  answer  6.  Advantage  is 
taken  of  the  fact  that  the  multiplica¬ 
tion  of  numbers  may  be  accomplished 
by  the  addition  of  their  logaritnms. 


A  handier  method,  which  begins  to 
approach  the  usefulness  of  a  slide  rule, 
is  to  place  two  similar  logarithmic  scales 
together.  Seen  above  is  the  simple  set¬ 
ting  in  which  2  is  shown  being  multi- 
pliM  by  3.  Observing  the  illustration  ^t 
can  be  seen  that  the  same  setting  also 
multiplies  2  hy  2  and  4.  Without  chang¬ 
ing  the  setting,  the  device  shows  the 
corresponding  operations  in  division. 


■''W< 
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Problems  in  plane  trigonometry  require 
only  appropriate  logarithmic  scales, 
calibrated  to  read  in  degrees  so  that 
operations  can  be  Mrformed  on  the 
functions  of  angles.  Two  scales  of  this 
kind  are  generally  used:  one  for  the 
sines  of  angles  and  the  other  for  tan¬ 
gents.  Above  is  seen  a  setting  for  finding 
p  16  Sin  68° 

“  Sin  27° 


Problems  of  greater  complexity,  involv¬ 
ing  higher  powers  and  roots  of  numbers, 
including  fractional  and  negative  powers 
and  roots,  can  also  be  made  as  easy  as 
2  +  3  by  means  of  appropriate  loga¬ 
rithmic  scales.  Known  as  log  lo^  scalM, 
they  are  calibrated  to  read  m  loga¬ 
rithms  of  logarithms.  Above  is  seen  a 
setting  for  finding  P  «  1.15 


The  slide  rule  has  been  called  the  symbol  of  the  engineer.  The 
symbol  that  distinguishes  the  slide  rule  itself  for  leadership  in 
design  and  workmanship  is  the  K&E  trade  mark  or  the  name 
KEUFFEL  &  ESSER  CO. 

Pioneers  in  the  manufacture  of  slide  rules  in  America,  K&E 
have  always  been  in  the  forefront  with  new  ideas  and  improve¬ 
ments.  The  most  recent  example  is  the  slide  rule  of  today,  the 
K&E  Log  Log  Duplex  Decitrig*,  designed  on  the  fundamental 
and  simple  principle  of  referring  all  its  scales  to  the  basic  C-1) 
scales.  This  enables  problems  involving  arithmetic,  trigonometric 
and  exponential  functions  to  be  readily  solved  without  reading 
any  but  the  final  answer. 

Ask  your  K&E  Distributor  or  Branch  for  full  information 
about  K&E  Slide  Rules. 


*Trad*  Mark  * 
tTroda  Mark 


If  you'd  lika  l-o-n-g  miUag#  without 
ra-thorpofling,  gat  a  PARAGON*  RED 
TIP  ruling  pan.  Thay  ora  tippad  with  tung- 
iton  corbida  alloy  butt-waldad  to  itoinlati 
ttaal  bloda*.  Idaol  for  uta  on  oluminuin, 
glot*  cloth  and  othar  obroiiva  turfocat 
oi  wall  01  on  ragulor  popar  or  cloth. 
Idontify  it  by  tha  rad  tip  at  tha  and  of 
tha  hondia. 


A  good  way  to  moka  lifa  aotiar  it  to  giva 
your  drawing  board  a  giau-tmooth,  non- 
giara  working  turfaca  with  a  covaring  of 
lAMINENEf.  This  drowing  board  backing 
matarial  it  waihabla,  hard  onough  to 
minimiza  poncH  Koring,  but  yialding 
anotigh  for  pancil  linot  to  toka  wall. 
Comat  aithar  whita  or  graon,  in  roNt. 


/Meef  the  mechanical  marvel  behind 

PROJECT  TINKERTOY 


“j  ^ Syttem, 
Speed,  Production  in  Electronic, 


Tiitksrto 


pet 


Pro 


mbiy 
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Electronii*s 
l  ine  Developed  b 


■y  «4U>CI(A« 


■^wm»T 


rr<»« 


5fi 


washw 


ntt* 


This  tiny  electronic  device  is  the  secret 
behind  that  amazing  U.  S.  Navy  and 
National  Bureau  of  Standards  development 
you’ve  been  reading  about  .  .  . 


aviation,  computing,  and  com¬ 
munications  are  live  of  the  fields 
where  it  is  immediately  applicable 
.  .  .  where  its  ability  to  produce  a 
wide  variety  of  electronic  circuit 
combinations  will  produce  tre¬ 
mendous  savings  in  materials,  time 
and  labor.  For  further  information 
on  its  possibilities,  applications . . . 


Contact  Engineering  Department 

WILLYS  ELECTRONICS  DIVISION 

OF  WILLYS  MOTORS,  INC. 

Toledo,  Ohio  Arlington,  Va. 


Hush-hush  for  many  months, 
“Project  Tinkertoy”  can  now 
be  revealed  as  one  of  the  most 
remarkable  developments  in 
modern  electronics  ...  a  Tech¬ 
nique  that  will  very  probably 
revolutionize  manufacturing 
methods  in  the  electronics  and 
allied  fields.  Radio,  television. 
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For  one  thing,  it’s  easy  to  make  an  ordinary  relay.  Requirements  are  not  rigid. 

Little  equipment  is  needed.  You  can  even  buy  the  component  parts  in  a  pinch. 
Dozens  of  companies  do  a  good  job  of  making  these  relays,  as  long  as  the  service 
requirements  are  not  too  severe. 

But  when  you  need  top  reliability,  when  you  need  relays  that  will  withstand 
temperature  extremes,  tremendous  shock  loads,  moisture,  continuous  service — 
come  to  an  expert  to  get  the  kind  of  relay  performance  you  need. 

Union  Switch  &  Signal  has  been  making  relays  for  over  70  years,  most  of  them 
in  vital  railroad  signaling  service.  Many  of  them  operate  continuously,  yet  remain 
unattended  for  years.  In  fact,  we  regularly  encounter  “Union”  relays  that  have 
.  been  in  service  for  over  40  years.  And  they  are  still  in  good  operating  condition. 
This  vast  relay  engineering  skill  has  been  used  to  produce  the  “Union”  type  M 
miniature  relay.  Hermetically  sealed,  weighing  only  ounces,  this  26.5  v.d.c. 
relay  meets  all  requirements  of  Military  Specifications  MIL-R-5757  A  &  B. 

“Union”  type  M  relays  are  available  in  quantity  now — in  either  6-pole  or  4-pole 
doublethrow  models.  Write  for  more  information. 


GENERAL  APPARATUS  SALES 

UNION  SWITCH  &  SIGNAL 

DIVISION  OF  WESTINGHOUSE  AIR  BRAKE  COMPANY 


PITTSSUROH  I 


•E3 


PENNSYLVANIA 


NEW  YORK  CHICAGO  ST.  LOUIS  SAN  FRANCISCO 


Vant  mon  mfermotiM?  Ute  post  card  on  last  pog*. 
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,  ftA  (6'P*’*’ 
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G«n«ral  Apporatv*  Sal«« 

Union  Switch  Si  Signal  Oivitien 
WattinghouM  Air  Broka  Company 
Pittrburgh  It,  Po. 

Plaota  sand  additional  information  on 
M  raloyt. 


I  to  55 

POO.000 

^  at  26-5 

“;Xw.vooa 

^O00vo»^;^or«o« 


Sarvie* 

Vibrorto" 

Ufa  t*P^^ 

Contoct«o»'"« 

vAownVolWB* 

g,aakdoaro 

SaoU’'^ 


Company 


Addratt 
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An  ordinary  house  key,  brazed  to  the  tool  holder  of  the  Cavitron,  cuts  quickly  and  easily  into  a  glass 
paperweight.  The  tool  vibrates  1,620,000  times  a  minute  and  uses  a  boron  carbide  abrasive  in  solution 
to  remove  the  particles  of  glass  without  cracking  it. 

How  Magnetostriction  was  haraessed 

...to  give  industry  a  new  tool 


s , 


Remember  those  mafpietustriction  ex* 
periments  in  the  physics  lab? 

You  learned  what  happened  when  a 
ferro*ma^netic  material  was  placed  in  a 
magnetic  field. 

But  what  good  was  it? 

Your  instructor  probably  told  you  it 
was  pretty  much  a  laboratory  curiosity. 

And  except  for  use  in  undersea  sound¬ 
ing  devices,  it  remained  so  until  recent 
years. 

Now  scientists  are  harnessing  it  in 
many  ways.  One  of  the  most  interesting 
applications  is  in  this  ultrasonic  machine 
tool. 

('ailed  the  Cavitron,  this  tool  vibrates 
1,620,000  times  a  minute  and,  with  the 
help  of  an  abrasive  solution,  easily  ma¬ 
chines  materials  as  hard  as  tungsten  car¬ 
bide. 

The  vibrations  drive  the  abrasive 
against  the  material  which  is  to  be  cut 
and  form  the  desired  shape  in  it. 

Putting  magnetostriction  to  work  in 
this  way  wasn't  easy.  Before  the  inventor 
perfected  a  commercial  model,  he  experi¬ 
mented  for  twelve  years. 


He  worked  with  a  number  of  materials, 
searching  for  the  magnetostrictive  qual¬ 
ities  he  needed  for  the  transducer.  He 
found  them  in  “A”  Nickel. 

Then  he  had  to  find  an  alloy  for  the 
tool  holder  with  suitable  high  strength 
and  acoustical  properties.  Most  materials 
he  tried  heated  up  rapidly  and  cracked  at 
stress  points.  Again,  he  discovered  the 
very  qualities  he  needed  in  another  Inco 
Nickel  Alloy  —  Monel®. 

The  inventor  of  the  Cavitron  found 
Inco  ready  to  help  in  supplying  informa¬ 
tion  on  magnetostriction,  fabrication  and 
metal  stress  at  all  times. 

That  same  service  is  available  to  you. 
Call  on  us  for  help  in  solving  your  prob¬ 
lems.  And  write  for  your  revised  copy  of 
''Magnetostriction"  and  the  booklet  "Inco 
Nickel  Alloys  for  Electronic  Uses." 

Consult  your  regular  supplier  of  Inco 
Nickel  Alloy  forms  for  latest  information 
regarding  their  availability.  Remember, 
too  —  it  always  helps  to  anticipate  your 
requirements  well  in  advance. 

THE  INTERNATIONAL  NICKEL  COMPANY,  INC. 
67  Wall  Street  New  York  5,  N.  Y. 


Inco  Nickel  Alloys  A 

MONIl®  •  "r'«  MONIl  •  MONIl  •  "Kr  ®  MONIl  •  "S"«  MONil 

INCONil®  •  INCONEl  "X“«  •  INCONil  "W"®  •  INCOlOY® 

NlltONIC®  ALIOYS  •  NICKEl  •  iOW  CAMON  NICKEL  •  OUtANICKEl® 


Waat  aeia  laforaMtiaa?  Um  part  caN  aa  lost  poga. 
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TUNGSOL 


miniature 

triode- 

pentode 


Tung-Sol  Designed  and  Developed 

^  Completely  independent  sections 
J  Versatility  in  circuit  application 
^ Improved  circuit  performance 

This  tub*  has  two  electrically  independent  sections — a 
triode  and  a  pentode  and  is  intended  as  a  local  oscillator 
mixer  for  FM  and  TV  receivers.  Each  section  is  adequately 
shielded,  and  both  ore  capable  of  exceptionally  good 
performance  at  the  higher  frequencies. 

Because  the  two  sections  are  completely  independent,  a 
high  degree  of  flexibility  of  circuit  design  is  available — 
especially  valuable  in  TV  tuner  oscillator  use.  Perform¬ 
ance  of  the  6U8  triode  at  low  voltages  is  superior  to  that 
of  many  types  previously  used  for  this  service.  It  has 


sufficient  reserve  emission  to  operate  efficiently  under 
widely  varying  supply  voltage  conditions. 

The  pentode  provides  excellent  gain  with  low  local 
oscillator  voltage  injection  resuiting  in  low  oscillator 
radiation  from  TV  receivers.  Use  of  the  pentode  section 
as  the  mixer  permits  the  high  (40  m.  c.)  I.  F.  so  desirable 
to  reduce  interference  and  increase  stability. 

The  construction  and  characteristics  of  the  6U8  provide 
designers  with  extremely  desirable  flexibility  in  com¬ 
bining  circuit  functions.  The  pentode  section  of  the  tube 
may  be  used  as  an  I.  F.  amplifier,  video  amplifier,  sound 
limiter  or  synchronizing  separator.  The  triode  performs 
satisfactorily  as  a  horizontal  or  vertical  oscillator,  or  sync 
clipper. 

Wherever  there  is  need  for  a  triode  and  a  pentode  in  a 
receiver,  they  can  be  combined  in  the  6U8. 


MICHAi 

IICAL  DATA 

ILECTRICAL  DATA 

Cootad  tmipotantlol  cothodat— 2 

Ratings 

Outtina  drawing  RTMA  6 — 2 

Bulb 

T-6-1/2 

Heater  voltage  (ac  or  dc) 

6.3 

VOLTS 

Bata  RTMA  E9  —  1 

Miniature  button 

9-pin 

Maximum  heater-cathode  voltage 

90.0 

VOLTS 

Maximum  diamatar 

7/B" 

Maximum  plate  voltage  (pantoda) 

300.0 

VOLTS 

Maximum  ovarall  langth 

2-3/16'' 

Maximum  plate  voltage  (trioda) 

300.0 

VOLTS 

Maximum  taatad  haighi 

1-15/16* 

Maximum  grid  #2  supply  voltage 

300.0 

VOLTS 

Baia  pin  connactiont 

RTMA  basing 

9  AE 

Maximum  plate  dissipation  (pentode) 

2.8 

WAHS 

Pin  1  — trioda  plala 

Pin  6 — pentode  plate 

Maximum  grid  #2  dissipation 

0.5 

WAHS 

Pin  2  —  pantoda  grid  #1 

Pin  7 — pentode  cathode 

Maximum  positive  dc  grid  #1  voltage 

0 

VOLTS 

Pin  3  —  pantoda  grid  #2 

grid  ||I3,  sMald 

Maximum  positive  dc  grid  voltage  (triode) 

0 

VOLTS 

Pin  4 — haalar 

Pin  B — trioda  cathode 

Maximum  plate  dissipation  (triode) 

2.5 

WATTS 

Pin  5 — haalar 

Pin  9 — trioda  grid 

Mounting  position 

Any 

Tyefcef  Operating  Condition*  and  Characteristics 

Triode 

ILECTRICAL  DATA 

Healer  voltage 

6.3 

VOLTS 

With 

WHheirt 

Heater  current 

150 

450 

MA. 

fcifereiectroda  CapactfoiKet 

ShleM  #315 

ShleM 

Plata  voltage 

Grid  #2  voilage 

250 

110 

VOLTS 

VOLTS 

Pantoda  grid  #1  to  pantoda  plota 

0.006  0, 

.010  max.  ppf. 

Cathode  resistor 

56 

68 

OHMS 

Pantoda  input 

5.0 

5.0  ppf. 

T  ranscMductance 

Grid  lln  voltage  (approx.)  for  IbwIO  ua. 

8500 

5200 

(iMHOS 

Pantoda  output 

3.5 

2 . 6 

-12 

-10 

VOLTS 

Trioda  grid  to  trioda  plota 

1  .B 

1 . 8 

Plate  current 

18 

10 

MA. 

Trioda  grid  to  cathode 

2.5 

2.5  Wtf. 

Grid  #2  current 

3.5 

MA. 

Trioda  plota  to  cathode 

1 .0 

0.4 

Plate  resistance  (approx,) 

.005 

0.40 

MEG. 

Cathode  to  heater  (either  section) 

approx.  3 . 0 

3.0  pin. 

Amplification  factor 

40 

Tht.'  TUNG-SOL  «»ngineering  which  has  produced 
the  6U8  is  constantly  at  work  on  a  multitude  of 
sf  ecial  electron  tube  developments  for  industry. 

Many  exceptionally  efficient  general  and  special 
purpose  tubes  have  resulted  Information  about 
these  and  other  types  is  available  on  request  to 
TUNG-SOL  Commercial  Engineering  Department. 

TUNG-SOL  ELECTRIC  INC.,  NEWARK  4,  NEW  JERSEY 

SAIES  OFFICES  ATLANTA.  CHICAGO,  COLUMBUS  CULVER  CITY  (LOS  ANGELES),  DALLAS,  DENVER,  DETROIT,  NEWARK,  SEATTLE 

TUNG  SOL  MAKES  All  GlASS  SEALED  BEAM  LAMPS,  MINIATURE  LAMPS,  SIGNAL  FLASHERS,' PICTURE  TUBES,  RADIO, 

TV  AND  SPECIAL  PURPOSE  ELECTRON  TUBES  AND  SEMICONDUCTOR  PRODUCTS 


TUNG-SOL 

ELECTRON  TUBES 


HEIDOR  MANUFACTURING  CORPORATION 

HELDOR  BUSHING  &  TERMINAL  CO.,  INC.  h 

238  Lewis  Street  •  Paterson,  N.  J.  .  ^ 


1.F  YOU  nttaufacmn 

components  requiriing 
seal  terminals  and  camj 
quality-control  volume 
makes  possible  sub|bK|n 
for  you. 


^  It  i^ill 

lleldor’s  cai^r^^^y 
com{!^E^  assembll^^j 
or  commercial  ^picii 
spediScttioo?  or  pic^ 
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TAYLOR  Commercial  Grade  Vulcanized  Fibre 

is  tough,  lightweight,  abrasion  resistant .  . . 
excellent  for  bending,  punching,  stamping  and  forming  . . 
renstant  to  organic  solvents,  oil  and  gasoline  . . . 
has  excellent  electrical  characteristics. 


Make  it  into  insulating  plates,  upset  washers,  arc  barriers, 
terminal  blocks,  switch  and  appliance  insulation,  cases, 
face  plates  for  golf  clube  ...  or  any  other  electrical 
or  mechanical  component  that  can  beneht  from  the  unique 
properties  of  this  versatile  material. 

Make  it  in  red,  gray,  black,  or  special  colors. 

Make  it  from  sheets  or  rolls  with  these  specifications: 


Ptoswral  Siraiiffh 
(ImsNiwIm)  14000  s«l  «!«. 
(CrM(wiM)  13000  iKi"* 
T*Mtl«  III  will 

(l«MgNiw<M)  7300  pa  Min. 
(CMmwIm)  SSOO  Mill. 

CsMpwMlv  HiainHi 
(TWwl— )  30000  ^  Mta. 

{■•S  iMpact  llrMgMi 

(UnfHiwl— )  3.3  3l.-lk«./liMli 
(CrMawlM)  3.9  3l.>lk«./liMk 


Make  it  from  turned  rods.  Diameters  from  18'  to  I'  with 
ground  or  buffed  finish. 

Make  it  easy  for  yourself  when  you’re  buying  vulcanized  fibre. 
Call  your  Taylor  engineer  ...  he  will  be  glad  to  work  with  you 
help  select  the  correct  grades  to  fit  your  needs 
— Commercial,  Bone,  Super  White,  Abrasive  and  Built-up. 

Also  ask  him  for  samples  of  Taylor  Laminated  Plastics  .  .  . 

Phenol,  Silicone  and  Melamine  Laminates  .  .  . 

suited  for  a  variety  of  your  product  requirements.  i 

Taylor  Fibre  Company,  Norristown,  Pennsylvania  —  La  Verne,  Calif. 


TAYLOR 


Laminated  Plastics 
Vulcanized  Fibre 
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alliance 

TBNNA*  ROTOR 


Engineers  at  Alliance  Manufacturing  Company, 

‘  ^  Alliance,  Ohio,  knew  from  experience  how 

SPEED  NUT  brand  fasteners  change  fastening 
problems  into  production  savings.  That’s  why 
they  "turned”  to  Tinnerman  for  a  clear  savings 
\  picture  in  designing  the  Tenna-Rotor!  Push-On 

SPEED  NUTS  were  selected  right  from  the 
Tinnerman  catalog  for  tremendous  time  and 
engineering  savings  at  the  design  stage!  16 
^  Push-Ons,  zipped  over  integrally  molded  studs, 

attach  the  electronic  mechanism  to  the  plastic  control  panel 
and  box!  They  eliminated  metal  inserts,  nuts,  and  lockwashers 
—  reduced  materials  handling  —  stepped-up  production,  and 
netted  a  50<  savings  in  assembly  costs. 

A  call  will  bring  yoiur  Tinnerman  representative  with  complete, 
detailed  information  to  help  solve  your  fastening  problems  . . . 
and  maybe  find  savings  like  this ! 


. . .  np  over  inteKrel  etude,  rivets, 
tubing,  or  other  unthreaded 
parte;  bite  into  emootheet, 
hardeet  surfaces  —  lock  with 
Rrm  spring  tension  on  metal, 
plastic  or  wood.  Eliminate 
costly  inserts  in  plastics:  save 
machining  of  die  castings ! 


Write  today  for  your  copy  of 
Speed  Nut  "Savings  Stories”  a 
booklet  of  amazing  examples  of 
Tinnerman  savings  to  industry: 

TINNERMAN  PRODUCTS,  INC.,  Dept.  12, 
Box  8688,  Cleveland  1,  Ohio.  In  Canada: 
Dominion  Fasteners,  Ltd.,  Hamilton, 
Ontario.  In  Grtat  Britain:  Simmonds 
Aerocessoriea,  Ltd.,  Treforest,  Wales.  In 
France:  Aerocessoires  Simmonds,  S.  A. 
—  7  rue  Henri  Barbusse,  Levallois  (^ine). 
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SPECIFICATIONS 

PUlSC  POWER 

•  Amplitud*  100  voitt  open  circuit 

•  Continuoudy  voriobU  ov»r  a  rang*  of 
•10  db 

•  jO  db  ottonuotion  in  »tnpt  of  approx. 
10  db 

•  Driving  impodonco  SO  ohm*  or  lo«* 

•  AAox.  ovorogo  current  (SO  ohm*  load) 
0.1  amp.  far  po*.  pul***,  0.07  amp.  for 
n*g.  pul*** 

•  Max  recurrence  rat*  at  leatt  30,0(X)  pp* 

•  Max  duty  cycle  50%,  min.  put**  interval 
(trailing  edge  to  leading  edge)  approx. 
40  u* 

PUISS  WAVEFORM 

•  Rite  and  decoy  lime*  003  u>  or  leu 
(10%  to  90%  amplitude) 

•  Cr**l  and  ba**  line  ov*r*hoot*  and 
ripple  l**t  than  S%  of  overage  puli* 
amplitude 

•  Duration  calibroted  0  1  to  SO  u*.  occu- 
racy  below  SOOO  pp*  within  S%  or  0.1  M* 
whichever  i*  greater,  occurocy  above 
3000  pp*  *ubi*ct  to  odditionol  0.3  ji* 
error,  min.  pul*e  width  I***  than  OiOS  u* 
(S0%  amplitude) 

PULSE  POSITION 

•  Delay  after  external  *ync  *ignal  fixed  at 
approx  10  It*  or  odjutlabl*  from  approx. 
20  to  70  11* 

•  Advance  or  delay  with  r**p*ct  to  *ync 
out  trigger  calibrated  0.1  to  30  ii*,  occu- 
rocy  below  SOOO  pp*  within  S%  or  0.1 
u*  whichever  i*  greater,  accuracy  above 
SOOO  pp*  vibiecl  to  additi'nal  0.3  ii* 


•  DURATION  AND  POSITION  ,0S  TO  1000  iu 

•  RISf  AND  DECAY  TIMES  CONSTANT  .03  us 

•  SINOli  PULSES  TO  20,000  PBt  SECOND 

•  100  VOLTS,  SO  OHMS  DRIVING  IMPEDANCE 

•  CALIRRATED  WIDTH,  POSITION  AND  RATE 

•  TRIGOR  OR  SINE  WAVE  SYNCHRONIZATION 

•  NEGlIOfEU  INTERACTION  Of  CONTROU 


RANOE  EXTENDER 


19  additional  time  increment*  of  SO  mi 
each 

Continuoui  calibrated  coverage  from  0.1 
to  1000  M*,  accuracy  within  S% 

Plug*  into  top  of  Pul**  Oenerator  directly 
above  poiition  or  duration  control 


SYNCHRONIZATION 

*  Externally  by  almoit  any  S  volt  wave¬ 
form  from  eiientiolly  0  to  20,0(X>  par 
tec. 

*  Internal  lingl*  pul*e*,  power  line  freg. 
or  odjuitabl*  from  20  to  20,000  pp* 

*  Recurrence  rate  meter,  accuracy  within 

3% 

a  S,-nc  out  trigger  SO  volt*,  1  M*  duration 


54  KINKEl  STREET,  WESTBURY,  LONG  ISUND,  NEW  YORK 
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Wont  more  informotion?  Us*  post  cord  on  lost  peg*. 


Here’s  a  purchasing  agent  buying  resistors  on  a 
price  basis.  But  doing  it  the  right  way. 

Some  day  we  may  even  be  able  to  quote  resistor 
prices  in  terms  of  performance— so  many  cents  per 
thousand  hours  of  trouble-free  operation.  Then  well 
be  able  to  tell  you  exactly  how  much  less  Ward 
Leonard  resistors  really  cost  than  the  so-called  “bar¬ 
gain”  resistors  now  on  the  market. 

But  until  then,  remember,,  it’s  performance  you 
pay  for  when  you’re  buying  resistors.  There’s  a  lot 
more  than  just  a  few  .cents  difference  in  the  perform¬ 
ance  youll  get  from  the  two  resistors  above. 

The  one  made  by  Ward  Leonard  will  perform  at 


its  rated  value  for  the  life  of  the  product  it  goes  into. 
There’s  a  chance  the  so-called  “bargain”  resistor  will 
too.  But  you  can’t  afford  to  take  any  chances  on  your 
product’s  failure  —  even  once  out  of  a  hundred  times. 
Not  when  you  consider  the  actual  cost  of  such  failme, 
figured  in  terms  of  returned  merchandise,  replace¬ 
ment  cost,  customer  and  dealer  dissatisfaction. 

'That’s  why,  even  on  a  price  basis,  the  accuracy, 
dependability  and  uniformity  of  Ward  Leonard  re¬ 
sistors  make  them  far  better  buys  than  any  of  the 
questionable  bargains  you’ll  find  on  the  market. 
Send  for  new  Resistor  Catalog  No.  15.  Ward  Leonard 
Electric  Co.,  31  South  Street,  Mount  Vernon,  N.  Y. 

3*U 


Cj 

WARD  LfONABD 

u 


WARD  LEONARD 

ELECTRIC  COMPANY 

MOUNT  VERNON,  NEW  YORK 

R  e4u£C~  E  Ti^CtULtAjuC  1892. 
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Want  mort  information?  Um  post  cord  on  last  papa. 
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This  check  list  shows  you  how  to 
get  the  most  for  your  money  in 
terms  of  resistor  performance 


COAHNO.  Vitrohm  enamel  coating  of  all  Ward 
Leonard  recistors  provides  a  complete  hermetic  seal 
highly  resistant  to  shock,  high  numidity,  extreme 
temperatures,  acids,  alkalies,  and  electrolysis.  Un* 
like  most  resistor  manufacturers,  we  manufacture 
our  own  vitreous  enamel 


RltlSTOR  COU.  Ward  Leonard  s  own  manufac¬ 
tured  cores  upon  which  the  resistance  elements 
are  wound  consist  of  a  perfectly  cylindrical 
ceramie  body  of  high  density,  low  porosity,  and 
high  dielectric  strength,  with  a  thermal  coeffi¬ 
cient  (rf  expansion  correlated  to  the  expansion 
of  the  enamel 


R  1 1  A  r  S  MC 

CON 


RHi osr ATS 


The  resistance  wire  is  drawn  to 
Ward  Leonard's  own  specifications  for  each  particu¬ 
lar  resistor  type.  It  is  capable  of  withstanding  heavy 
overloads,  has  a  uniformly  low  coefficient  of  resistiv¬ 
ity.  Many  oi  the  ITtar^ain**  resistors  are  woimd  with 
inary  grade. 


mMINALS.  In  Ward  Leon¬ 
ard  resistors,  special  alloy 
terminals  insure  proper  ex¬ 
pansion  and  adherence  to 
the  eiuunel  are  desigised  to 
provide  strong  anoiorage. 
Every  wire-to-terminal  junc¬ 
tion  is  joined  mechanically 
first,  then  specially  silver- 
brazed  for  lasting  contact. 


Ward  le  .nard  \  cofT: 

♦'nqlnt  ering 
booK.  Htindbc  -k  o* 
S3 

p»*f  copy. 


CHROM  ASTI  R 
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Went  Moft  iRfomiatioa?  Um  port  e»r4  m  Iwt  poos. 
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CHICAGO  TELEPHONE  SUPPLY 

('  f:  Uf/f{  tt 


Type  U70, 3/4"  diameter  mini- 
aturixed  variable  composition 
resistor  with  special  printed 
circuit  terminals.  Wattage  rat¬ 
ing:  .3  watt  for  resistances 
through  10,000  ohms,  .2  watt 
with  350  volts  maximum  across 
end  terminals  for  resistances 
over  10,000  ohms. 


Type  U45, 1 5/16"  diameter,  var¬ 
iable  composition  resistor  with 
blade-type  printed  circuit  ter¬ 
minals.  Wattage  rating:  1/2  watt 
for  resistances  through  10,000 
ohms,  1/3  watt  for  resistances 
over  10,000  ohms  through 
100,000  ohms  and  1/4  watt  with 
500  volts  maximum  across  end 
terminals  for  resistances  over 
100,000  ohms. 


Tyi«GC-U45, 15/1 6"  diameter, 
variable  composition  resistor 
with  blade-type  printed  circuit 
terminals  same  as  U45  except 
with  attached  SPST,  3  ampere, 
1 25  volt  "OC”  type  switch.  Also 
available  with  type  “WF", 
DPST,  3  ampere,  125  volt 
switch.  (Variable  resistor  type 
WF.U45.) 


t 


Need 
ceramic 
coil  forms? 

Look  to 
CTC! 


Nine  different  types  to  choose 
from  —  each  meeting  strict  govern¬ 
ment  specifications. 

Wind  these  CTC  ceremiic  coil 
forms  to  your  specifications  —  then 
let  us  make  them  up  for  you  in  quan¬ 
tity.  Forms  are  made  of  grade  L-5 
silicone  impregnated  ceramic  vary¬ 
ing  in  winding  diameters  from  .205" 
to  H"  and  in  mounted  heights  from 
to  1*34"'  (8®e  table  below). 
Forms  LST,  LS5,  LS6  and  LS7  are 
also  available  with  silicone  fibreglas 
terminal  retaining  collars  permitting 
2  to  4  terminals.  Designated  as 
Type  C,  these  latter  forms  are  excel¬ 
lent  for  bifilar  windings  and  are  ad¬ 
vantageous  for  single  pie  windings, 
permitting  terminals  to  be  located 
above  or  below  winding  thus  short¬ 
ening  wiring  to  circmt  elements. 
These  forms  also  afford  twice  as 
many  soldering  spaces. 


CIRAMIC  COIL  rORM  SRICIPICATIONS 

Mounting  Mounlad 

Coil  Stud  Form  0>. 

Form  Throod  Six*  O.D.  Holght 


Shown  oppronlmohly  M  lizo. 


bridge  38,  Mass.  West  coast  manu¬ 
facturers  contact  E.  V.  Roberts, 
6068  West  Washington  Blvd.,  Los 
Angeles,  and  988  Market  Street,  San 
Francisco,  California. 

C*l*r«C*d«d  Chart  on  intid*  covor  of  tf«« 
CTC  Coromic  Coil  Form  Kit  lixtt  data  of  intorott 
to  dosignor  and  anablat  dotignor  to  ordar  in 
quantity  aftar  xpacMkationt  ara  datarminad. 


*ALSO  AVAILABLE  at  Typa  C,  datcribad  abova. 

For  your  convenience,  a  kit 
(X1897)  containing  3  each  of  the 
forms  listed  above  is  available  for  de¬ 
veloping  prototypes  and  pilot  models. 
Also,  a  new  Coil  Kit  (X2060)  con¬ 
taining  10  slug-tuned  LB6  Type  C 
coils  is  available  —  ranging  from  2 
Microhenries  to  800  Microhenries. 

Ceramic  coils  wound  to  your  spe¬ 
cifications  can  be  furnished  in  quan¬ 
tity.  Cambridge  Thermionic  Corpor¬ 
ation,  437  Concord  Avenue,  Cam- 


custom  or  standard 


the  gmmranteed  components 


Writ#  Fr##  C«t#l#9  j^400  containing  complofo  data  on  tho  ontiro  CTC  lino.  J 
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Wont  MOft  iiiforinatioii?  Um  peit  card  on  last  pofl«. 


Armco  Simplifies  Its  Etectrical 
Steel  Grade-Names 


Nearly  25  years  ago  Armco  introduced 
a  system  of  electrical'steel  nomenclature 
based  on  numbers  indicative  of  standard 
core  loss  limits  at  10  kilogausses.  At  that 
time  all  rolling  was  by  the  hot  reduction 
method.  Since  then,  cold  reduced  elec¬ 
trical  steels  have  been  introduced, 
oriented  grades  developed,  and  core  loss 


limits  have  been  set  at  10  and  15  kilo- 
gausses. 

Armco  now  takes  another  constructive 
step  to  help  simplify  its  electrical  steel 
nomenclature.  Armco  grade  names  now 
conform  closely  to  the  AISI  type  number 
system.  The  new  Armco  trade-names 
along  with  the  ones  they  replace  are: 


The  Obsolete 


Armco  Trade-Names  Armco  Trade-Names 

TRAN-COR  M-43 . Armature 

TRAN-COR  M-36 . Electric 

TRAN-COR  M-27 . TRAN-COR  101 

TRAN-COR  M-22 . TRAN-COR  82 

TRAN-COR  M- 1 9 . TRAN-COR  72 

TRAN-COR  M- 17 . TRAN-COR  65 

TRAN-COR  M-1  5 . TRAN-COR  58 

TRAN-COR  M-1 4 . TRAN-COR  52 

TRAN-COR  A-5 . Radio  5 

TRAN-COR  A-6 . Radio  6 

TRAN-COR  T . TRAN-COR  T 

ORIENTED  M-8X . TRAN-COR  2X-0 

ORIENTED  M-7X . TRAN-COR  3X-0 

ORIENnO  M-7W . TRAN-COR  3W-0 

ORIENTED  M-6W . TRAN-COR  4W-0 

ORIENTED  T . TRAN-COR  T-O 

ORIENTED  T-S . TRAN-COR  T-O-S 


Note  the  simple  and  clear  differentia¬ 
tion  between  non-oriented  and  ori¬ 
ented  grades.  The  non-oriented  are 
known  by  the  familiar  name  Tran- 
COR.  The  oriented  types  are  called 
Oriented,  and  their  numbering  sys¬ 
tem  is  patterned  after  AISI  practice 
also.  As  before,  "X”  indicates  the 
oriented  grade  suitable  for  either 


wound  or  stacked  cores,  *’W”  the 
grade  made  for  wound  cores  only. 

Differentiation  between  hot-  and 
cold-reduced  grades  will  be  made  by 
adding  "hot-rolled’'  or  cold-rolled” 
to  the  new  trade  names. 

Radio  5  and  Radio  6  become 
Tran-COR  A-5  and  A-6,  the  "A” 
standing  for  "audio.” 


ARMCO  STEEL  CORPORATION 

4713  Curtis  Street,  Middletown,  Ohio 
Export;  The  Armco  International  Corporation 


VWo 
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Want  mort  information?  Uso  post  card  on  lait  pogo. 
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NAS 

Ty>* 

IN9I 

tN92 

IN93 

INISI 

IN1S2 

»N153 

JNiSt 


A  COMNitri 

f  f  ll  lB¥«r«a  0  ^ 


Not  only  is  the  complete  G-E  rectifier  line 
an  umbrella  which  covers  virtually  every 
power  requirement  imaginable  but  individual 
types  also  apply  to  a  broad  base  of  power 
circuit  functions.  The  IN91  is  an  excellent 
example.  Utilizing  its  low  voltage... high  current 
characteristics  our  engineers  pin  point  new 
applications  every  day.  A  machine  involving 
small  dc  relays... a  calculator... model  train 
control... appliances... a  pinball  machine 
are  typical  discoveries.  Quite  possibly  the 
equipment  design  you  are  presently  at  work  on 
will  be  the  next  addition  to  this  list. 

Why  not  send  your  specifications  to 
General  Electric  application  engineers 
for  a  complete  recommendation! 


OfflON  FIATURIS 

►  VMy  low  losses. 

'  WMMenoiuy  seaifn 

®  ‘'•••rJofof. 

nr."" 


General  Electric  Company,  Section  4113  * 

Electronics  Park,  Syracuse,  N.  Y. 

Here  are  my  circuit  requirements.  Please  send  me  your  recommendation, 

NAME . 

COMPANY . 

ADDKESS . - . 

CITY .  STATE . 


ELECTRIC 


Wont  more  information?  Use  post  cord  on  tost  poge. 
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Slip  ring 
assemblies 


Your  slip  ring  requirements  may  necessitate  a  very  large  assembly,  equipped 
to  carry  500  or  more  circuits,  and  operable  for  long  periods  of  time  under  severe  conditions.  Or  you 
may  require  a  miniature  unit  which  can  be  produced  inexpensively  in  high  volume  and  still  funaion 
to  precision  specifications.  .  .  .  PM  Industries  can  fulfill  either  type  of  requirement  because  we  are 
experienced  in  designing,  developing,  and  producing  Slip  Ring  Assemblies  at  both  ends  of  the  scale. 

FOR  EXAMPLE  - 


REQUIREMENT:  S  R.  A  for  selsyn 


motors.  cus- 

■  Ihe  completed  assembly,  TOMER;  Bendix  Aviation  Corp.  This  unit,  which  is 

was  8'  r  high,  40'  in  diam.,  ^‘"8  military  specifications, 

and  weighed  4300  lbs.  Subse-  «  -450"  long,  with  rings  .250'  in  diam.  The  rings  are 

quently  the  customer  specified  silver  alloy  not  less  than  #70  Vickers  in  hardness, 

greatly  reduced  weight,  in-  and  are  molded  in  mineral  filled  Melamine  with  a 

creased  electrical  capabilities  central  mounting  shaft  of  stainless  steel.  The  molded 

rom  ewer  rings,  a  itiona  100%  tested  at  SHK)  volts  RMS,  60  cycles. 

space  allotment.  These  have  Production  rates,  even  though  high  initially,  have 

been  achieved  in  a  unit  9"  x  recently  had  to  be  increased  in  order  to  meet  Bendix 

12'  X  59'  weighing  450  lbs.  Aviation's  demand  for  this  PMI  assembly. 

for  furthor  information  on  how  PMI  might  be  of  a»si$tanee  to  you,  write  for  our  facilities  Report  and 
our  new  brochure  "Slip  Ring  Assemblies  to  Your  Specs." 


DESIGN  •  DEVELOPMENT  •  PRODUCTION 

ttdustries  Inc,  Stamford,  Conn. 

Electro-mechanical  devices  •  Engineered  plastic-metal  assemblies 
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shot  for  the 


moon 


4'-. 
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By  testing  motors  under  desert  conditions 
G.E.  gives  you  more  for  your  motor  dollar 


This  motor  is  being  removed  from  the  dust  chamber 
at  Fort  Wayne,  Indiana,  for  inspection  by  G.E. 
Specialty  Motor  Dept.  Engineers.  Operated  for 
many  gruelling  hours  in  hot,  wind-driven  sand,  it 
has  endured  conditions  tougher  than  any  it  will  be 
expected  to  meet  in  service. 

Used  to  detect  the  particular  problems  of  desert 
operation,  the  dust  chamber  typifies  the  engineer¬ 
ing  thoroughness  and  precision  at  General  Electric 
-  the  resourcefulness  that  helps  build  better  quality 


fractional-horsep>ower  motors — of  all  kinds — for  you. 

Whatever  your  aircraft  motor  problem,  remem¬ 
ber  that  G.E.  Engineers  have  both  the  testing 
facilities  and  skill  to  solve  it.  General  Electric  will 
design  and  build  precisely  the  motor  you  need  to 
meet  your  most  demanding  requirements  . .  .  solve 
your  toughest  problems. 

For  more  information  or  engineering  assistance, 
contact  your  nearby  G-E  Apparatus  Sales  Office. 
General  Electric  Company,  Schenectady  5,  N.  Y. 


GENERAL^  ELECTRIC 


'Thousands  of  famous-name  TV  picture  tubes 
were  quality-tested  by  a  famous-name  manufac¬ 
turer*  of  sets.  When  the  scoring  was  over,  Federal 
led  all  the  brands  tested  .  .  .  with  an  O.  K.  on 
over  99%  of  its  tubes! 

Here’s  proof  of  picture  performance,  Mr.  Pur¬ 
chasing  Agent  .  .  .  proof  ^at  you  can  cut  your 
production  line  rejects  with  “l^st-in-Sight”  pic¬ 
ture  tubes. 

Federal  dependability  is  based  on  Federal’s 
years  of  experience  in  producing  power  tubes . . . 
up  to  500  KW  ...  for  hundreds  of  broadcast 
stations ...  for  rectifying,  industrial,  military  and 
general  purpose  applications. 

Thlk  over  your  TV  tube  requirements  with 
Federal  ...  get  the  facts  about  the  tube  with 
picture  quality  to  match  the  finest  chassis  quality. 

For  full  information  on  types  and  sizes,  write 
today  to  Dept  N-4 13. 


TV  PURCHASING  AGENTS: 


CutnProdMCtfon  Line  Reletfs 


with  iFcd^Tdl 
'^BEST-IN-SIGHr^ 
PICTURE  TUBES 

^OVER  99% 


hit  the  hull’s-eye 
for  quality 


Federal  Telephone  and  Radio  Cmpanii 

VACUUM  TUBE  DEPARTMENT  100  KINOSUND  ROAD,  CUPTON,  N.  J. 

In  ConoSai  Marat  Haciric  Mofwfochirtng  Company,  M.,  AAantraot,  f,  Q. 
export  DMrIbutont  tntarnoHonol  Standard  ilaciric  C^.,  67  Iraod  Si.,  N.  Y. 


"foderof 
always  hat 
mada  better 
tubes" 
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DIRECT  READING,  MULTI-PURPOSE 


SIGNAL 


-hp-  620A 

SHF  SIGNAL  GENERATOR 
7,000  to  11,000  me 


i^low  -bp-  offers  precisely  accurate,  easily  obtained,  direct 
reading  test  signals  at  any  frequency  from  10  to  11,000  me! 

New  Model  620 A  SHF  Signal  Generator  extends  coverage 
of  the  -hp-  generator  group  through  the  7,000  to  1 1,000  me 
range.  Like  other  -bp-  VHF,  UHF  and  SHF  Signal  Genera¬ 
tors,  Model  620 A  provides  the  utmost  in  accuracy,  pulsing 
capabilities,  wide  range,  broad  usefulness,  and  convenience. 
Frequency  and  output  are  directly  set  and  read — no  charts  or 
interpolation  are  necessary. 

Within  its  range,  this  new  instrument  simplifies  all  ty|>es 
of  measurements  including  sensitivity,  selectivity  and  rejec¬ 
tion,  signal-to-noise  ratio,  conversion  gain,  SWR,  antenna 
gain  and  transmission  line  characteristics.  It  is  also  highly 
useful  for  slotted  lines  or  waveguide  networks,  filter  net- 
w’orks,  etc. 

Versatile  -bp-  620A  provides  internal  or  external  pulse 
modulation,  internal  square  wave  modulation,  FM  or  CW 
output.  On  internal  FM,  the  instrument  provides  a  saw¬ 


tooth  sweep  variable  between  40  and  4,000  cps  (deviation 
variable  to  ±3  me).  For  external  frequency  modulation, 
capacitive  coupling  is  provided  to  the  repeller  of  the  klystron 
oscillator.  Repeller  voltage  is  tracked  automatically,  and  no 
adjustment  is  needed  to  select  the  correct  frequency. 

Output  of  the  instrument  is  O.l  mw  or  0.071  v  to  O.l  j^v 
( — 10  dbm  to  — 127  dbm)  into  50  ohms.  Frequency  calibra¬ 
tion  accuracy  is  better  than  1%,  and  attenuator  accuracy  is 
within  ±;2  db. 

Repetition  rate  is  40  to  4,000  pps,  and  pulse  width  is  vari¬ 
able  from  0.5  to  10  /xsec.  Sync-out  signals  may  be  simultaneous 
with  the  rf  pulse,  or  in  advance  by  any  period  from  3  to  yiO 
^sec.  Model  620A  may  be  synchronized  with  external  sine 
waves,  or  with  positive  or  negative  pulse  signals.  The  instru¬ 
ment  is  compactly  and  sturdily  constructed  of  highest  quality 
components,  weighs  90  pounds,  and  measures  approximately 
17"  wide  X  14"  high  by  16"  deep.  Power  source  is  115  v 

lOfe,  50/60  cps,  250  watts.  Price:  $2,250.00. 


OOO  A 


INSTRUMENTS 


FOR  ALL  FREQUENCIES 


-fip-  612A  UHF-TV  SIGNAL  GENERATOR 

Model  61 2A  is  a  new  master  oscillator — power  amplifier 
generator  especially  designed  for  TV  measurements  includ¬ 
ing  receiver  and  amplifier  gain,  selectivity,  sensitivity  and 
image  rejection.  Like  other  -hp-  generators,  it  is  also  a  con¬ 
venient  direct-reading  power  source  for  driving  bridges, 
slotted  lines,  antennas  and  filter  networks. 

-hp-  61 2A  covers  all  frequencies  from  450  to  1,200  me. 
and  provides  0.5  volt  output  into  50  ohms  throughout  range. 
It  has  low  incidental  FM  and  broad  band  video  modulation 
to  5  me.  It  may  be  modulated  internally  or  externally,  ampli¬ 
tude  modulated,  or  pulse  modulated  (good  rf  pulses  0.2  jasec 
or  longer) .  Pulse  modulation  may  be  applied  to  the  amplifier, 
or  direct  to  the  oscillator  for  high  on-off  signal  ratios.  Price; 
$1,200.00. 

Data  $ubi»<t  to  changt  without  netico.  Pricoi  t.o.b. 
ftr  fompUtt  Jttaits,  fM  ytHT-hp-  fitU  rtprtttnimlivt  or  writt  dim! 

HEWLETT-PACKARD  COMPANY 

2tS3-A  PAOl  Mill  lOAD  •  PAIO  AITO,  CAIIPOINIA,  U.S.A. 
SAIES  KCPttStNTATIVeS  IN  PHINCIPAl  CITIIS 


Only  Hewlett  Packard  offers  this  broad  selection  of  direct  reading  signal  generators 

1 

1 

1 

CHofocteritfict 

Pric* 

V  608A 

lOioSOOnx 

Output  0. 1  |tv  to  1  V  mio  50  oltm  lood.  PuUe  oc 
.CW  modulotion.  Diroct  colibrofton. 

$  8S000 

-hp.  6)2A 

4S0  to  1.200  m« 

Output  0.1  Hv  to  0.5  V  into  50  obm  lood.  Puts*, 

CW  or  omplitud*  modulotion  to  5  me.  Diroct 
colibrotion. 

1,200  00 

hp  6UA 

800  to  2,1 00  iiK 

Output  0.1  |iv  to  0.223  V  into  50  ohm  load 
Puls*,  CW  or  FM  modulation  Dir*ct  colibrotion . 

1,950  00 

hp  6I6A 

1,800  to  4,000  me 

Output  0.1  Hv  to  0.223  V  into  50  ohm  lood. 
Pulse,  CW  or  FM  modulotion.  Otr*ct  colibrotion. 

hp-6IM 

3,600  lo  7,600  me 

Output  0.1  MV  to  0.223  V  into  50  ohm  loc-d 
Puls*,  CW,  FM  or  Squore  wov*  modulotion. 
Dtr*ct  colibrotion. 

-hp  620A 

7,000  to  11,000  m< 

Output  0.1  MV  to  0  071  V  into  50  ohm  lood 
Puls*,  CW,  FM  or  Squor*  wov*  modulotion. 
Diroct  colibrotion. 
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I  The  most  versatile 
1  test  data  recorder 


%  you’ve  ever  seen! 


Ch«ck  Hi«s«  f«atur««: 

SfANi 

adjustable  from  1  to  50  milli¬ 
volts.  Arbitrary  dial  markings, 
readily  converted  to  millivolt 
range  by  means  of  calibration 
supplied  with  recorder. 

ZiRO  SUPRRISSIONi 

coarse  and  fine  dials  permit 
movement  of  zero  by  ±  100%  of 
max.  span. 

DAMPHMi 

adjustable  to  obtain  optimum 
balancing'  action  for  almost  any 
span  or  source  impedance. 

SmSITIVITYi 

automatically  adjusts  measur¬ 
ing  circuit  response  as  span  is 
changed. 

SPiiDi 

full  scale  pen  travel  as  fast  as 
one  second. 

WIDi  CHARTi 

11-inch  calibrated  width  gives 
high  resolution. 

STANDARDIZMOi 

manual. 


If  you  need  to  record  results  of  a  variety  of  tests,  this  new  ElectroniK 
instrument  is  just  what  you’ve  been  looking  for.  A  simple  turn  of  its 
dials  converts  it  to  practically  any  range  your  tests  require. 

Especially  useful  with  strain  gauges,  accelerometers,  tachometers, 
differential  thermocouples— or  any  other  voltage-producing  transducer 
— it  is  like  having  a  hundred  instruments  in  one.  You  can  vary  its  full 
scale  span  over  a  wide  range,  to  spread  out  test  curves  in  exceptionally 
readable  form.  You  can  move  its  zero  point  up  and  down  at  will,  until 
the  portion  of  the  test  curve  in  which  you’re  most  interested  is  spread 
across  the  recorder  chart.  And  you  can  change  its  sensitivity  and  damp¬ 
ing  to  give  the  recording  characteristics  that  best  fit  your  test.  Span 
ami  zero  adjustments  are  completely  independent. 

Our  local  engineering  representative  will  be  glad  to  discuss  how  this 
new  instrument  can  bring  new  convenience  to  your  test  work.  Call  him 
today  ...  he  is  as  near  as  your  phone. 

Minneapous-Honeyweix  Regulator  Co.,  Industrial  Division,  442ij 
Wayne  Ave.,  Philadelphia  44,  Pa. 


BROWN  INSTRUMENTS 


•  RiPIRBICE  DATAi 

Wrtlt  tw  im  SkMt  M.  "UjMUMi 
Spi  Elacfroatfr  IkwEm." 
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You  Con  Depend  on  CORRMII 


CCESSORIES  for 


(  ()  \r\\l  \I(.A  I  IOs\  A(  CI.SSOKII  S 


THROW  AWAY  th«  ipccial  watkari  and 
tubings  usod  in  your  pratant  mackonical 
meuntingt  of  teroidt.  C-A-C  Advoncod  Dosign 
providm  o  ntold«d-in  brott  bushing  with 
contnr  hot*  siios  to  door  (typo  A)  or 
topped  (typo  B)  for  o  6/32  scrow. 


PRESSURE  ENCAPSUUTION  in  low  loss  plas¬ 
tic  providos  o  donso  molding  of  oxtromoly 
uniform  dimonsion.  Wo'vo  cyclod  thorn  from 
— 73*  C  to  150*  C — boilod  thorn  for  hours 
in  salt  wotor — without  any  significant  chango. 


TERMINALS  oro  brass,  silvor-plotod.  locotod 
for  ooso  of  connoction.  Any  roasonoblo  num- 
bor  of  terminals  may  bo  providod.  Units  may 
bo  stocked  and  mounted  with  a  single  Krow. 


TOROIDAL  INDUCTORS 
Data  For  Standard  Typot 

Normal  Appr.  She  Useful  Frog.  Qmox  •  lac- 
Typo  Lmox.  O.D.  x  H  Range  Freg.  T.C.  mo 

2M  3.0  Hy  .tOx  .40  Up  to  IS  KC  140  •  0  KC  I  21 

tlO  IT.SHy  l.20x  .40  Up  to  IS  KC  170  0  7.S  KC  I  42 

2S4  36  Hy  I.OSx  .OS  Up  to  IS  KC  220  •  S  KC  I  47 

4a  40  Hy  2.ISxl.OO  Up  to  IS  KC  240  «  S  KC  3  tS 

040  1.4  Hy  .OOx  .40  10-  SO  KC  170  •  20  KC  I  33 

31$  0.0  Hy  l.20x  .40  10-  SO  KC  220  •  20  KC  I  41 

101  17.0  Hy  I  .SSx  .a  10- $0  KC  2S0  •  I7.S  KC  1  71 

400  400  Mh  .lOx  .40  30-  7S  KC  IM »  40  KC  1  SO 

S7f  7.SHy  I.SSx  .U  30- 7S  KC  ISO «  10  KC  2  110 

041  320  Mh  .Wx  .40  SO-200  KC  IIS  *120  KC  1  U 

013  4.0  Hy  I.SSx  .M  SO-200  KC  145  •  70  KC  3  ISO 

REMARKS 

Qmax— Values  taken  at  approx.  .01  lac.  Q  decreoses 
with  increasing  current  to  obeut  .10  Qmax  at 
1.0  lac— higher  inductance  values  hove  lower 
Qnwx  ot  lower  fremency  due  to  dielectric 
losses  of  winding  distributed  capacity.  All 
values  ore  for  Inductors  wound  with  Heavy 
Formes  wire. 

T.C.— Temperature  characteristics  os  follows: 

1—  opprox.  100  ppm/*F 

2—  =  .1%  55  to  WF 

3—  =  .1%  30  to  I30*F 

(most  types  with  temp,  characteristic  I  ore 
available  with  characteristic  1  ot  no  sacrifice 
in  performance)  - 

loc — r.m.s.  current  which  raises  0.1  Hy  inductor  to  max. 
(2%  above  initial)  inductonce  —  (1%  increase 
occurs  at  approx  0.16  loc. 

*  FINISHED  SIZI- 1-1/14' O.D.  X  1/2' THICK  0  H 
h  *  FINISHED  SIZE-1-S/U‘  O.  D..x  11/16' THICK  ™ 
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A  NEW  TERMINATION 
TECHNIQUE  FOR  .  .  . 

•  COMPUTERS 

•  SWITCHBOARDS  AND  INSIDE  PLANT  EQUIPMENT 

•  RELAYS,  SWITCHES,  AND  MULTIXIRCUIT  COMPONENTS 


If  you  are  concerned  with  the  wiring  of  close 
spaced  equipment,  investigate  the  new  AMP 
Solderless  TAPER  TAB  RECEPTACLE  for  flat 
relay  or  switch  tabs  shown  at  right.  It  is  self 
locking  when  installed  on  a  male  tab  with  match¬ 
ing  31/2°  taper,  yet  can  be  removed  and  recon¬ 
nected  any  number  of  times  without  solder  or 
special  tools.  These  terminals  are  supplied  on 
reels  in  continuous  strip.  Customer  crimps  them 
on  wires  using  AMP  automatic  machines  at 
speeds  up  to  4,000  per  hour! 

Performance  of  these  miniature  connectors 
meets  exacting  requirements  for  millivolt  drop, 
corrosion  resistance,  and  vibration.  They  are 
suited  for  critical  low  level  circuits  or  power 
circuits  up  to  several  amperes. 

Write  to  AMP  Electronics  Division  for  com¬ 
plete  information  concerning  AMP  TAPER  TAB 
RECEPTACLES  .  .  .  you  will  receive  data  and 
samples  by  return  mail. 

An  example  of  the  savings  possible  with  Taper 
Tabs  and  Receptacles.  This  disconnect  block  in 
Remington  Rand’s  new  electronic  computer  had 
more  than  1,000  wires  soldered  to  tabs  in  a  space 
approximately  5"  x  9” — an  assembly  operation 
requiring  two  weeks’  time.  After  tabs  were  modi¬ 
fied  to  taper  shape  (See  picture  insert),  the  same 
operator  can  now  assemble  two  blocks  per  d^ — 
a  20  to  1  increase — using  A-MP’s  Taper  Tab 
Receptacle  No.  41355.  There  are  neither  loose  wire 
ends  nor  drops  of  solder  in  the  assembly  to  cause 
shorts  nor  cold  or  rosin  joints  to  open  up  in  the 
field.  Installation  is  simply  a  mechanical  opera¬ 
tion  requiring  little  operator  skill,  resulting  in 
greater  uniformity. 

*For  connector  plugs  and  other  applications 
i«diere  a  round  pin  is  more  adaptable,  see  AMP 
taper  pins. 


PHOTO  AT  RIGHT  SHOWS  AMP  SELF  LOCK¬ 
ING  TAPER  TAB  RECEPTACLES  BEING 
APPLIED  TO  MATING  TABS  ON  A  STEPPING 
SWITCH.  LOCKING  ACTION  GIVES  MAXIMUM 
ELECTRICAL  AND  MECHANICAL  SECURITY 
. . .  CONNECTIONS  ARE  SUITABLE  FOR  CRITI¬ 
CAL  LOW  LEVEL  CIRCUITS. 


AMP  Tr«d«-Mark  Rag.  U.  S.  Pat.  Off. 


Waat  Mor*  lnfontttoii?  Um  RMt  caH  oa  last  paga. 
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AIRCRAFT-MARINE  PRODUCTS,  INC 

2100  Paxton  Street,  Harrisburg,  Pa. 
Aircraft>Marine  Products  of  Canada,  Ltd. 
1764  Avenue  Rd.,  Toronto  12,  Ontario,  Canada 
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For  a  complete  range  of  compositions 
solving  every  imporrant  design  problem 

GENERAL  CERAMICS 


ELECTRICAL  CERAMICS 


GtNLRAl 


steatite 


PORCELAINS 


ALUMINA 


zircon 


mechanical  adapia 


.IK 

O  Q  ’ 


«  # 


General  Ceramics  has  specialized  in  the  manufacture  of  high  quality 
technical  ceramic  materials  for  the  electrical  and  electronic  indus¬ 
tries  for  over  25  years.  The  many  compositions  now  supplied  were 
developed  over  the  years  to  solve  specific  problems  of  these  indus¬ 
tries.  Most  of  these  compositions  have  been  standardized  by  General 
Ceramics  and  are  available  to  solve  your  problems  quickly  and 
economically.  Why  not  call,  wire  or  write  today  for  information. 


CKRAMICS  and  STEATITI  CORP. 


RAniS  OF  STUTITE,  AllWIISA.  ZIICOS,  FOKEIAIS,  SOlDEI-SEAl  TERMIRAIS,  IICHT  DITT  REFIAnOIIES,  CHEMIUl  STOSEWAIE,  ISPf  IVIOOS  CIAPNITE  I  FEIKAMK  SAMETK  (DIES 
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Westinghouse  Fosterite'^  Transformers 
must  pass  this  4-hour  underwater  test 


If  you’re  looking  for  a  small,  open-type  transformer, 
fully  proteaed  against  moisture,  check  the  line  of 
Westinghouse  Fosterite  impregnated  transformers. 
This  four-hour  underwater  test  proves  the  point: 

All  Fosterite-treated  transformers  are  completely 
submerged  in  hot  water  at  60*  Centigrade  for  two 
hours,  after  which  they  are  “thermal-shocked”  in 
cold  tap  water,  and  soaked  there  for  an  additional 
two  hours.  An  electrical  test  is  then  applied,  in 
which  each  transformer  must  show  an  insulation 
resistance  reading  of  at  least  2000  megohms. 
Fosterite  has  to  be  good! 

This  is  just  one  of  many  severe  tests  to  which 


Westinghouse  specialty  transformers  are  subjected. 
They  assure  you  of  quality  that  will  meet  your  re¬ 
quirements  exactly  . . .  quality  that  stands  up  under 
extreme  conditions. 

Fosterite  impregnated  and  coated  transformers 
can  be  made  available  to  meet  your  most  stringent 
specifications.  In  addition  to  moisture  protection, 
Fosterite  makes  drastic  weight  reductions  possible 
...'as  much  as  30  to  50%,  when  compared  to 
enclosed  types. 

Call  your  Westinghouse  representative  for  further 
information,  or  write  Westinghouse  Electric  Corpo¬ 
ration,  P.  O.  Box  868,  Pittsburgh  30,  Pa.  j-7067a 


you  CAN  ee  SURE  •••  IF  IT§ 

A^stinAouse 


SPECIALISTS  IN  MAGNETIC  MATERIALS  .  .  . 


From  the  Thomas  &  Skinner  Research  &  Development  Laboratories  •  •  •  first  to  de¬ 
velop  Shell-Molded  Alnico  •  •  •  comes  the  announcement  of  new  Alnico  SCb,  with 
an  energy  product  offering  new  concepts  in  permanent  magnet  applications. 


By  incorporating  the  use  of  new  alloy  elements  with 
special  heat-treating  procedures,  Thomas  &  Skinner  has 
developed  Alnico  5Cb.  Ready  for  use  as  an  advanced 
permanent  magnet  material,  Alnico  5Cb  is  the  result  of 
years  of  intensive  work  by  Thomas  &  Skinner  Research 
&  Development  engineers. 

New  Alnico  5Cb  is  similar  in  physical  characteristics 
to  Alnico  5,  but  offers  considerably  higher  external  en¬ 
ergy  and  residual  induction ...  an  average  energy  product 
of  5.70  million  nominal. 


For  elearical,  electronic  and  industrial  applications, 
Alnico  5Cb  opens  new  possibilities  for  weight  and  space 
reduaions  in  produa  design. 

There  may  be  a  definite  need  within  your  own  product 
development  for  the  extremely  high  energy  product 
offered  by  this  new  magnetic  material.  Write  Thomas  & 
Skinner  today  for  specific  information  on  Alnico  5Cb. 
For  complete  assistance  on  permanent  magnet  designs, 
call  on  Thomas  &  Skinner  engineers. 

*  Patent  applied  for. 


THOMAS  &  SKINNER  Steel  Products  Company,  Inc. 

1122  East  23rd  Street,  Indianapolis,  Indiana 


a 
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let  EDO  house  your  electronic  equipment 

Housing  intricate  electronic  equipment  for  airborne  or  shipboard  use  tO  withstand  •  •  • 

to  withstand  shocks  and  forces  which  might  cause  malfunction  often 
presents  problems  as  difficult  as  the  design  of  electronic  systems 
themselves. 

Tackling  such  problems  for' electronic  manufacturers,  ship  and  air¬ 
craft  builders  is  a  specialty  of  the  Edo  Corporation.  Whether  your 
equipment  must  operate  properly  on  jet  aircraft  or  on  board  ship  under  VI 
battle  conditions,  its  reliability  is  improved  if  mounted  in  Edo-designed 
and  built  cabinets  or  housings. 

If  you  have  a  housing  problem,  why  not  talk  it  over  with  our  versatile 
engineering  staff  whose  three-fold  experience  in  the  marine,  aviation 
and  electronics  fields  is  unique  and  at  your  disposal.  ENVIRONMENTAL 


boaiio** 

CONCUSSION 


TWO  TYPICAL  HOUSING  PROBLEMS  SOLVED  BY  EDO 


1.  AIRBORNE  HOUSING.  A  volume  producer  of  airborne  radar 
nacelles,  Edo  was  asked  to  design  a  pressurized  external  store 
housing  capable  of  being  flown  in  the  trans-sonic  speed  range. 
From  wind  tunnel  tests  to  completed  tending  and  production, 
Edo  relieved  the  electronics  manufaaurer  and  the  aircraft 
builder  of  these  design  problems. 


2.  SEABORNE  INSTALLATIONS.  To  house  its  own  electronic 
equipment  developed  and  manufactured  for  the  Navy,  Edo 
engineers  have  perfected  a  series  of  standard  electronic  cabi¬ 
nets  admirably  suited  to  naval  electronic  equipment.  Capable 
of  housing  all  standard  electronic  units,  the  Edo  cabinets  are 
vibration-proof  and  spray-proof. 


CORPORATION  College  Point,  L.I.,  N.Y. 


I 


92 


Want  more  mformatioii?  Use  post  cord  on  last  page. 


November.  1953  —  ELECTRONICS 


INVESTIGATE 
THESE  KEY  TELEVISION  mflCnnOUR 


LINEARITY 


^  ^  of  this  basic  group  of  TV  components!  Ferroxcube  and  Mflgnadur  parts  are 

I  the  products  of  16  years  of  extensive  research  and  manufacturing  experience. 

^  The  new  design  requirements  of  the  television  industry  are  being 
'supplied  successfully  by  Ferroxcube  Corporation— providing  TV  set  makers  with  the 
new  ferrite  and  permanent  magnet  components  with  which  improved 
'  '  tele^j&  designs  am  aeated.^M^il 

SEND  US  PRINTS  OF  YOUR  AONfTfC  CORE  PfMCtS  fOR  QUOIATIQB 

_ i'.  ■■  .t: 

FERROXCUBE  CORPORATION  OF  AMERICA 

•  A  Joint  Affiliate  of  Sprague  Electric  Co.  and  Philips  Industries,  Managed  by  Sprague^ 

35  EAST  BRIDGE  STREET  •  SAUGERTIES,  NEW  YORK 


COMPONENTS 


FERROXCUBE 


DEFLECTION  > 
YOKE  CORES  ^ 


SUTiE...iF  ITS  ( 

Wi-stinjAiousc 


Tests  made  under  standard  conditions  in 
fringe  areas  and  in  laboratories  show  better 
definition  in  Westinghouse  picture  tubes 


In  the  Westinghouse  engineering  laboratories,  tests  were 
made  of  the  performance  of  the  new  Westinghouse  electro¬ 
static  gun  in  a  21 -inch  tube.  Comparable  tests  were  made  on  the 
Westinghouse  FM-6  gun— which  has  been  recognized  as  being 
among  the  best  in  the  industry.  The  results  of  these  tests  show 
that  the  new  gun  gives  a  decidedly  superior  performance. 

To  substantiate  this  laboratory  data  a  series  of  field  tests 
was  made  in  a  residence  in  Bath,  New  York.  A  Westinghouse 
21YP4  electrostatic  focus  picture  tube  was  selected  at  random 
from  cartoned  stock.  The  2lYP4’s  of  three  other  leading  man¬ 
ufacturers  were  purchased  from  distributor  stock.  Identical  test 
conditions  were  maintained. 


Th«  results  of  thoso  tosts: 

1 .  The  smaller  spot  size  produced  in  the  Westinghouse  tube 
gave  greater  piaure  resolution,  finer  definition,  than  that 
of  any  other  tube  tested. 

2.  The  Westinghouse  tube  showed  more  detail  in  high¬ 
lights  and  smaller  snow  particles  than  any  other  tubes  700 
tested. 

3.  Subsequent  laboratory  tests  showed  that  the  Westinghouse 
tube  maintained  far  better  focus  over  a  wide  range  of 
focus  voltage  than  any  other  tubes  tested,  as  follows; 


W«»tinghouM:  Sharp  focus  from — 50V  to-f-150V. 
Braijd  "X":  Sharp  focus  from  — 30  V  to  — 60  V  only. 

Brand  "Y";  Sharp  focus  from  — 80  V  to  — 100  V  only. 

Brano  "Z";  Sharp  focus  from  -f- 160  V  to  +200  V  only. 


TtiU  cwrva  ralolM  c*nt»r  rMplulien  to  boom  curront  evor  ■  rang*  of 
onoda  vehoga*  —  dapicting  Iba 
ability  of  tba  gun  to  maintain 
ahorp  chongaa 
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Westirghouse 


Westinqh 


Westinghouse 


Brand  "Z‘ 


In  Westinghouse  Electrostatic 
Picture  Tube  Gives  Better 
Resolution  in  Fringe  Arens 


Check  Comparative 
Resolutions  Shown 
in  These  Photographs 


The  greater  resolution,  finer 
definition,  and  better  contrast 
of  the  Westinghouse  tube  is  ob> 
vious  on  the  unretouched  pho* 
togrophs  on  the  left.  Each 
photograph  shows  a  Westing* 
house  tube  operating  next  to  a 
competitive  tube  in  an  adjacent 
chassis.  Each  pair  of  pictures  is 
the  result  of  a  single  photo¬ 
graph  with  each  tube  operating 
under  identical  conditions. 


Westinghouse  invites  you  to 
perform  this  or  similar  tests  in 
any  chassis  you  may  choose. 
Complete  data  resulting  from 
the  Bath,  New  York,  tests  on 
Aug.  15,  and  Westinghouse  lab¬ 
oratory  tests  is  available  upon 
request  to  Dept.  A-11 1,  Westing¬ 
house  Electric  Cbrp.,  Elmira, 
N.  Y. 


Thu  following  fust  conditioni  wore  maintainud  throughout  oil  fluid  tusH: 

Dote:  August  15,  1933  Tubus  Tested:  Westinghouse  21YP4  with  Beam  Current:  200  ms 

Location:  Bath,  New  York  new  elearostatic  focus  giin  and  2lYP4’s  Anode  Voltage:  13.5  I 

Signal:  Test  pattern  from  station  WHAM-  of  three  other  leading  manufacturers.  4oo  \ 

TV,  Rochester,  N.  Y.,  70  miles  distant.  All  tubes  seleaed  at  random.  ,  ® 
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When  the  need  was  grim  and  the  time  was  ceptance  of  full  responsibility  in  time  of  need, 

short,  this  man  somehow  always  got  there  to  We  honor  these  men  with  missions,  because  we 

see  things  through.  You  called  him,  knowing  understand  them  well, 

he  would  come. 

•  •  • 

And  this  "old-fashioned”  idea  of  responsibility 

and  service  still  lives  today,  in  those  individuals  The  Bristol  Brass  Corporation,  makers  of 

and  enterprises  that  have  been  fortunate  enough  Brass  since  1850  in  Bristol,  Conn.  Offices  or 

to  inherit  it.  It  go\ems  this  enterprise,  for  one,  warehouses  in  Boston,  Chicago,  Cleveland,  Day- 

in  its  relationships  with  all  those  who  depend  ton,Detroit,Lo8  Angeles,  Milwaukee,  New  York, 

on  it  for  knowledge,  integrity,  and  willing  ac-  Philadelphia,  Pittsburgh,  Providence,  Rochester. 
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GOLD  PLATED  CDHTACJS 


GOLD  PLATED  COmCTS 


GOLD  PLATED  CDNTACTS 


L 


AMPHENOL  has  long  been  the  leading  manu> 
facturer  of  approved  A  N  connectors— and  every 
AMPHENOL  AN  connector  is  made  to  gov¬ 
ernment  specifications.  Under  these  specihca- 
tions,  however,  many  alternate  processes  in 
manufacture  are  allowed.  Where  this  choice 
is  given,  AMPHENOL  has  alway$  gone  to  the 
highest  quality  interpretation.  Thus,  many  fea¬ 
tures  of  AMPHENOL  AN  connectors  exceed 


CADMIUM  SHELLS  tx.  connector  shells  on  all 

AMPHENOL  AN’s  are  cadmium  plated  with  a  chro- 
nute  conversion  coating.  The  shell  finish  is  available 
in  either  bright  cadmium  or  olive  drab.  The  cadmium 
plate  with  chromate  conversion  coating  has  excellent 
conductivity  and  surpasses  all  military  specifications 
for  corrosion  resistance.  In  the  olive  drab  finish  the 
connectors  are  non-reflecting. 

1-501  BLUE  DIELECTRIC  AMPHENOL  A  N  con¬ 
nectors  use  as  dielectric  the  new  1-501  diallyl  phthalate 
resin-based  molding  compound.  Developed  by 
AMPHENOL,  this  material  combines  the  specific  re¬ 
quirements  of  nearly  perfect  dimensional  stability,  high 


the  basic  requirements  of  the  specifications  and 
are  unique  with  AMPHENOll 
AMPHENOL’S  pioneer  work  in  improving 
A  N  connectors  h^  often  been  recognized  by 
the  inclusion  of  AMPHENOL-developed 
changes  in  government  specifications.  The  1-501 
blue  dielectric  and  gold-plated  contacts  are  ex¬ 
amples  of  how  AMPHENOL  initiative  has  re¬ 
sulted  in  better  A  N  connectors. 


insulation  resistance  in  the  presence  of  high  tempera¬ 
tures  and  high  humidity  combined,  and  hi^  arc  resist¬ 
ance.  1-501  has  a  lifetime  shrinkage  of  less  than  0.3%. 

GOLD  PLATED  CONTACTS  The  newest  im¬ 
provement  on  AMPHENOL  A  N  connectors,  and  one  of 
the  most  significant,  is  the  conversion  to  gold-plated 
contacts.  Now  standard  on  all  AMPHENOL  AN  con¬ 
nectors,  gold-plated  contacts  have  many  advantages, 
including  superior  contact  surfaces,  an  end  to  the 
problem  of  oxidation  and  easier,  faster  soldering. 
Gold-plated  contacts  on  AN  connectors  are  luiique 
with  AMPHENOL  and  may  be  obtained  only  by  the 
specification  of  AMPHENOL. 


AMPHENOL  CATALOGING 


Because  of  the  diver¬ 
sity  of  the  AMPHENOL  line,  there  is  a  variety  of 
catalogs  and  allied  literature  published  by  AMPHENOL. 

For  general  information  about  the  AMPHENOL  line, 
Catalog  B  will  prove  most  useful.  Where  more  specific 
information  is  required.  Catalog  A,  A  N  connectors  and 
fittings,  and  Catalog  D,  R  F  cables  and  connectors, 
should  be  r^uested.  Catalog  C  is  an  **OK  Methods 
Manual”  of  mstructions  for  proper  asaembly  of  cables 


and  connectors.  As  these  four  catalogs  are  being  con¬ 
tinually  revised  and  brought  up  to  date,  a  new  suffix 
number  is  attached  to  the  catalog  letter  for  each  issue. 
In  all  cases,  a  request  for  catalogs  will  produce  only 
the  latest  issue. 

Among  the  special  literature  published  by  AMPHE¬ 
NOL  are  the  Engineering  Newt,  new  products  listings, 
RF  Cable  and  Connector  Selector  Slide  Rule  and  mis¬ 
cellaneous  bulletins  on  new  ADfPHENOL  components. 


AMERICAH  PHENOLIC  CORPORATION 


Chicago  50,  Illinois 


Ainfiiriu  Prlnti-d  tn  D.8.A. 
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FRIEi  SEND  FOR  THE  BIGGEST  INDUSTRIAL  \ 
ELECTRONIC  CATALOG  EVER  PRINTED 

Join  the  increasing  number  of  Electronic  ' 
Engineers  and  Purchasing  Executives  who 
hove  discovered  that  specification  design- 
data  and  prices  can  be  obtained  and 
compared  from  one  catalog  in  seconds!  ^ 

Investigate  for  yourself  the  1954  Elec¬ 
tronic  Expediters  INDUSTRIAL  ELEC¬ 
TRONIC  CATALOG  of  over  1300  plus 
pages  showing  more  than  90*/*  of  all 
electronic  manufacturers. 

SPECIAL  INFORMATION  and 
QUANTITY  QUOTATION  SERVICE 


th§  prk9S... 
^  tk9  SptC/ficoffORS... 

th9  rtftrMCR 

information.,. 


Take  advantage  of  our  SALES  SERVICE  DEPARTMENT. 
Use  the  Product  Service  Reply  Cards  attached  to  the 
Product  Information  index  Section.  Simply  circle  corre¬ 
sponding  product  numbers  and  mail.  The  same  day 
your  card  is  received  special  information  and  prices 
will  be  on  their  way. 


-„\T.onv 
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I. 
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Electronic  Expeditors  DEPT.  11CE 
3909  W.  D«ven  Av«. 

Chicne*  45,  lltineU 

Q  S«nd  your  now  1954  Catalog 

Wo'd  liko  to  ootily  roach  pricot  and  informatian  an  ovor 
I0,0(m  Industrial  Eloctranic  Parts. 

O  Ploaso  onlor  us  on  your  rogulor  hailing  list  for  spocial  oquip- 
monl  buys  and  curront  trado  inforinalion. 


3909  West  Devon  Avenue  #  Chicago  45,  Illinois 
Phone  ROgers  Park  4*8640 
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Hill  Mcondary  coll  ihowi  the  rugfej  conitruction  tucd  to  insure  proper 
operation  under  all  service  conditions.  Natvar  Varnished  Fiberglas  Tape  and 
Sleeving  are  used  to  insulate  and  protect  coils  and  leads  from  moisture  and  heat. 


This  UNITOR  AC  Arrwelder  provides  a 
welding  current  of  600  amperes  at  40  volts 
load  voltage  on  a  50%  duty  cycle.  Heat  range 
can  he  controlled  either  at  the  unit  or  from 
the  operator's  stand,  from  maximum  down  to 
too  amperes  at  25  volts.  The  unit  can 
moved  close  to  the  job  so  that  long  ground 
and  electrode  cables  are  not  required. 


Unitor  A.  S.,  Oslo,  Norway,  manufactures  a  com¬ 
plete  line  of  AC  Arcwelders  wKieft  can  be  easily  moved  from 
job  to  job.  Since  service  conditions  vary  widely,  these  units  are 
designed  and  built  to  operate  in  spite  of  severe  moisture,  cor¬ 
rosion,  beat,  and  vibration. 


Transformer  coils  and  leads  are  insulated  and  protected  with 
Natvar  Varnished  Fiberglas  Tape  and  Sleeving  because  of  its 
uniformly  high  performance  under  adverse  conditions.  Natvar 
agent  and  distributor  for  Norway  is  C.  Bagges  Asbestkompani 
A.S.,  Radhusgt  6,  Oslo. 


If  you  need  insulating  materials  with  good  physical  and  elec¬ 
trical  properties,  and  exceptional  uniformity,  it  will  pay  you  to 
get  in  touch  with  your  distributor,  or  with  us  direct. 


NATVAR 


CORPORATION 


rOtMftlV  THE  NATIONAL  VARNISHED  RROOUCTS  CORPORATION 
TIliPNONE  CAILI  ADDRESS 

RAHWAY  7-II00  NATVAR:  RAHWAY.  N.  J. 

20  1  RANDOLPH  AVENUe  •  WOODIRIDOi,  NEW  JERSEY 


Natvar  Products 


•  Vornithvd  cambric— cloth  and  tap* 

•  Varnithod  canvas  and  duck 

•  Varnithod  silk  and  spocial  rayon 

•  Varnithod— Silicon#  coatod  Fiborglat 

•  Varnithod  paport— ropo  and  kroft 

•  Slot  coll  combinaliont,  Aboglat® 

•  Vamithod-lacquorod  tubing  and 
tiooving 

•  Extrudod  vinyl  tubing  and  tap# 

•  Styroflox®  floxibio  polyttyrono  tap# 

•  Extrudod  idontifleation  markort 

Ask  for  Catalog  No.  22 
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8«rin  SM-20 _ SuMfInlaturi  Rtctaniular  Conmctors 

Series  20 _ Miniature  Rectanculsr  Connectors 

Series  H-20  ...^Hermetical  Seel  Miniature  Rectangular 
Connectors 

Series  C-20. _ Miniature  Heutortal  Connectors 

(Vibration  ProoO 

Series  _ _ Easy  Release  Power  Connectors 

(Spring  LoadeO  contacts) 

Series  16 . . Rectangular  Power  Connectors 

Series  14. . . . . Rectangular  Power  Connectors 

Series  PC . Printed  Circuit  Connectors 


Miniature  Precision  Stand-offs 

SPECIAL  DESIGNS -submit  your  connector  proMenis  to 

our  englneerh^  department 


romiecto^ 


tLICTnONIC  SALtS  DIVISION 


OtilUR  Rmsco  CORPORRTIOn 


Write  Dept.  EC-11,  Dclar-AmKO  CorpcmtiM 
4S-01  Northern  ilvd..  Long  Island  City  I,  N.  Y. 
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Wont  more  information?  Use  post  cord  on  lest  pope. 
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Here's  How... 

Plaskon  Fiber  Glass  Alkyd  Meets  Specific  Elec¬ 
tronic  Equipment  Requirements 

DEJUR-AMSCO  CORPORATION, 

Exduiivs  Salat  Agents  for  Continental  Connectors, 

45*01  Northern  Blvd.,  Long  Island  City  1,  N.  Y. 

Continental  has  kept  pace  with  the  electronics  industry 
in  miniaturization,  sub-miniaturization  and  printed 


circuit  connector  development.  The  DeJur-Amsco 
Corptoration’s  “Continental  Precision  Connectors” 
catalog  says:  — 

“We  have  introduced  new  molding  materials,  such  as 
Plaskon  Fiber  Glass  Reinforced  Alkyd  ...  to  meet 
specific  electronic  equipment  requirements.” 

Among  the  reasons  Continental  went  to  Plaskon 
Alkyd  are— customer  demand  for  greater  dimensional 
stability;  greater  arc  resistance;  superior  mechanical 
strength;  greater  resistance  to  moisture  absorption; 
and  products  with  clean,  sharp-molded  edges,  highly 
resistant  to  chipping. 


Virtually  No  Shrinkage  with  Plaskon  Alkyd, 

CAL-CONNEaOR, 

7414  Vama  Avenue,  North  Hollywood,  Californiai 

“Shrinkage  of  insulating  inserts  in  electrical  connectors 
presents  a  serious  problem  to  the  user— especially 


when  a  pressurized  connector  is  required.  In  many 
plastics  used  for  inserts,  after-shrinkage  from  cold- 
molded  dimensions  continues  for  months.  However, 
parts  molded  with  Plaskon  Alkyd  422  display  no  such 
effect.  Quick  to  recognize  the  advantages  of  dimen¬ 
sional  stability  in  electrical  connectors,  the  Cal-Con- 
nector  Co.  now  molds  inserts  of  Alkyd  422  for  the 
products  it  manufactures.  As  a  result — Cal-Con 
inserts  have  virtually  no  shrinkage!*’ 


Miniature  VARICONS  are  molded  of  Plaskon 
Alkyd  for  dielectric  properties — plus. 

ELCO  CORPORATION, 

190  W.  GUnwood  Avanue,  Philadvlphia,  Pa. 

These  pygmy  parts  are  miniature  connectors  that  do 
the  work  of  giants  and  now,  utilizing  Plaskon  Alkyd, 
carry  even  heavier  loads.  Elco  Varicons  have  a  wide 
acceptance  in  the  electrical  and  electronics  fields.  They 


require  electrical  insulating  material  with  a  very  high 
degree  of  arc  resistance,  to  assure  withstanding  a  maxi¬ 
mum  of  4000  volts  between  closest  terminals.  Like  all 
Plaskon  Alkyd  parts,  they  possess  superior  dimensional 
stability,  so  there  is  no  measurable  after -shrinkage 
from  cold-molded  dimensions.  Dimensional  stability 
is  highly  important  to  Varicons,  for  there  must  be 
perfect  fit  between  these  miniature  matched  pairs. 
And  the  high-speed,  low-pressiu'e  molding  characteris¬ 
tics  of  Plaskon  Alkyd  contribute  to  Elco’s  production 
speed  and  low  costs. 


You  con  give  your  product  superior  arc  resistance; 
make  it  stronger,  more  compact;  assure  its  freedom 
from  after-shrinkage;  mold  it  faster — by  using  either 
Plaskon  Alkyd  or  Plaskon  Fiber  Glass  Reinforced  Alkyd. 
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FOR  COMPLETE 
INFORMATION 


! 


Ll  J 


m6i  ■ 
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Here'S  Why... 


High  dimensional  stability 
(low  after-shrinkage) 


e  Superior  mechanical  strength 


e  Fast,  clean-edge  moldings 


•  Extremely  high  arc  resistance 


e  High  heat  resistance 


•  Greater  compactness  with  safety 


— Because  of  their  superior  dielectric  properties, 
Plaskon  Alkyd  parts  can  provide  greater  safety, 
with  reduced  over-all  dimensions. 


e  Molds  easily,  cleanly  and  rapidly,  at  low  pressures 


Plaskon  Mineral  Filled  and  Plaskon  Fiber  Glass  Rein¬ 
forced  Alkyd  possess  similar  characteristics.  In  addi¬ 
tion,  Plaskon  Fiber  Glass  Reinforced  Alkyd  has  excep¬ 
tionally  high  impact  strength.  Tough  and  rugged,  it 
has  three  times  the  resistance  of  commonly  used  impact 
molding  materials. 
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BARRETT  DIVISION 

I  1  AUitB  CMBMICAL  *  Wt  eCRrOBATlOW 

I  I  titt  erWVAM  AVtMUE.  TOCBBO  S.  OHIO 

Dumict  Ofjkm  Bwcae  •  ClMirloNr.  FI  C 
•  CieciBBHi  •  CfetrUed 

Drtrwl  •  Lm  Anfrle*  •  N«w  Y«rk 

PUkdelfkis  •  St  Unit  •  WssbiBglMi.  U  C 

MaaefsrtBrm  ef  MeUinf  CRiyimidt 

Rrm  CIm  CMliaf  lUdM. 

PsfCf  and  Foeedry  Rrsiet 
PWestic  sed  Pelyrsirr  Rnies 
At  Cmmmdm. 

Bsrrrct  pMssey  Lid.  (Rniet) 
ledeslrM*.  Lid.  iMaldieg  Caafaweda) 


larar  ON 


PIASKON 


rtra  aMiniffir  rassteAi  »ak» 


POTTER  DECADE  AND  GLOW  LAMPS-One  of  six  dec¬ 
ode  units  used  in  Potter  Model  850  Megacycle  Frequency- 
Time  Counter  shown  below.  Twenty-five  Brodleyunits  ore 
used  in  each  decade. 


POTTER  ELECTRONIC  PLUG-IN  COUNTER  DECADES 

or*  •quipped  with  K-1-2  watt*  BRADIEYUNITS 


Model  850  Frequency -Time  Counter 
A  veriotile  production  counter  for  handling 
very  thort  or  rapidly  recurring  count  pultet 
at  in  package  conveyor  opplicotiont.  Alto 
used  for  rapid  inventory  counti. 


ing  the  retlttor  unit,  permitting  thete  units 
to  be  cletely  greuped  with  tofety.  Avail- 
oble  up  to  32  megohmt  in  oil  rotingt. 


Electronic  counters  .  .  .  like  this  Potter  unit  which  has  a  counting 
speed  up  to  1 ,600,000  counts  per  second  .  .  .  are  used  for  con¬ 
trolling  manufacturing  processes  with  high  precision.  Therefore 
their  component  parts  must  be  stable  in  characteristics  and  accu¬ 
rate  in  rating. 

The  fixed  resistors  selected  for  this  Potter  precision  counter  ore 
Brodleyunits  in  the  Vi,  1,  and  2  watt  ratings.  Being  conservatively 
rated  at  70C  instead  of  40C,  Brodleyunits  have  stable  resistance 
values.  Under  continuous  full  load  for  1000  hours,  their  resistance 
change  is  less  than  5  per  cent. 

The  leads  of  Brodleyunits  are  differentially  tempered.  This 
graduated  softness  of  the  leads  near  the  resistor  body  prevents 
sharp  bends  and  avoids  damage  to  the  resistor. 

Brodleyunits  are  encased  in  a  plastic  insulating  shell.  Hence, 
they  need  no  wax  impregnation  to  pass  salt  water  immersion  tests. 
They  are  available  in  three  tolerances— plus  or  minus  5*4,  10*4, 
and  20*4.  Let  us  send  the  Allen-Bradley  resistor  chart. 

Allen-Bradley  Co.,  1 10  W.  Greenfield  Ave.,  Milwaukee  4,  Wis. 


AL1^|N-BRA|)LEY 

FIXED  A  Adjustable  radioLresistors 

Sold  exclusively  to  monufocturers  of  radio  and  electronic  equipment 
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WESTERN  GEAR  WORKS^ 

. . 


MowwIoctMWw  •! 


Pacific  Gear  &  Tool  Works 


Seattle 
San  Franciwco 
Belmont 

(S  I  it..) 

Lynwood 

-  A-  C«- 

Hou**T<>n 


I 


SLANT 


INSTRUMENT 
CORPORATION 
OF  AMERICA 

Bl  ACKSBURG  •  VIRGIN 


This  Initrainent  Corporation  of  America 
plant  contains  the  most  modem  and 
complete  facilities  available  anywhere  in 
the  world  for  the  exclusive  production 
of  Miniature  Slip-Ring  and  Commutator 
Assemblies  to  precision  standards.  It  is 
now  in  full  scale  production  to  meet  your 
requirements  in  the  fastest  possible 
time  at  the  lowest  possible  cost. 

cOMnirff  tNGiHUMiMe  and 
PMOOucrioN  PACturin  availamu 

'■  Our  assemblies  can  be  supplied 

at  low  cost.  Quality  is  the  highest  in 
,.>^^^the  industry.  Dimensicmal  accuracy 
T  *  and  other  characteristics  are 
.  ’  ^  .^excellent  and  these  units  are 
^highly  recommended  for 

instruments  such  as  synchros,  etc. 

ONf  PltCi  tLtCritO-PLATtO  , 

TYPtS  POP  iXriNMi  ACCUPACY 

Wherever  extreme  dimensional 
precision,  accurate  concentricity 
and  high  dielectric  qualities  are  md 

required,  the  electrcAdeposition  jB 

method  is  recommended  . . .  ffW 

the  production  of  which  is  wK 

licensed  under  an  exclusive 
arrangement  with  the 
Electro  Tec  Corporation.  ^ 


TYNCAt 

SnCIfICATIOHSt 


////  SItMi  .035'  to  24" 

Cylindrical  or  Flat 

9  ' '  .005  to 

.060"  or  oioro 

nfiitl«i  Poli«li  to  4 

Micro.lncko»  or  iolttr 

■rsakdowat  1000  V  or  Moro 

Hi-Fot  Inlor-Circuil 

■Ine  Merewow  75  to  St  MosM 
RotatloM  Ifsodsi  To  0«tr  12000  RFM 

SvrfMS  ProtocHodi  Folladitrm  and  Rho- 
diwd  or  Gold  Frovoni  Tornith,  Minimixo  Woor 


Owr  ontlnooring  rtoff  i$  of  yovr 
torvico  ot  on  timtt  for  ceniwitotion 
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—spelt  backwards 
is  |usf  another  name 
for  quality 


PRECISION  DRAWN  CLOSURES  AND 
QUALITY  METAL  STAMPINGS— Designers 
and  production  engineers  can  draw  on  the  Hud¬ 
son  doe  of  standard  cases  and  covers  to  solve 
"huttr  up”  closure  problems.  Several  hundred 
stodt  shapes  and  sizes,  with  numerous  variations  ^ 
possible  due  to  optional  features  available,  as¬ 
sure. prompt  service  M  mass-production  prices. 
Hudson  stock  parts  can  usually  meet  all  but  the 
most  unusual  requirements. 

All  components  Hudson  •  produced  of  selected 
metal  stocks  using  Hudson-built  tool  and  dies. 
Available  in  brass,  copper,  aluminum  and  steel. 
Check  with  Hudson  first!  Quoutions  supplied 
promptly  on  receipt  of  your  specifications. 


neCISION  DRAWN  CASES  AND 
COVERS  AND  OUAUTY  METAl 
STAMUNGS  EOR  ElECrRONfCS 


118-122  SO.  FOURTEENTH  STREET,  NEWARK  7,  NfW  JRSEY 


HUNDREDS  OF  STANDARDIZED  DESIGN  ASSURE 
FASTEST  POSSIBLE  DELIVERY!  When  time  is  short, 
consult  the  Hudson  Catalog  of  stock  shapes  and  sizes.  If 
you  have  not  yet  received  your  copy  of  this  file  folder, 
request  yours,  today.  Keep  a  copy  handy  in  engineering,  pro¬ 
duction  and  purchasing  departments.  Just  call  or  write. 


Want  more  information?  Use  post  card  on  last  page. 
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0-E  MIDOET  AND  G-E  LIOHTWEIOHT  IMPROVE  SOLDERING  EFFiamCY  AND  SPEED  IN  TIGHT  PLACES. 


Now— 2  G-E  Irons  for  Hard-to-solder  Places 


FAST  PRODUCTION 
WITH  THE  G-E  LIGHTWEIGHT 

Quick  heat  recovery  and  easy  handling 
combine  to  give  you  quality  production 
at  high  speed. The  thin,  A->nch  diameter 
shank  allows  easy  soldering  where  a 
bulkier  iron  can’t  reach  or  would 
cause  damage  to  insulation  and  sur¬ 
rounding  parts. 

PINPOINT  ACCURACY 
WITH  THE  G-E  MIDGET 

Soldering  difficult  joints  is  as  easy  as 
writing  with  a  pencil  when  you  use 
the  slender,  l?^-ounce,  6-volt  midget 
iron.  Power  costs  are  ci\f  to  one-fourth 
those  of  a  regular  iron,  and  tip  heat 
can  be  closely  controlled  with  the  op¬ 
tional  four-tap  transformer. 


BOTH  LIGHTWEIGHT  AND  MIDGET 
IRONS  OFFER  YOU: 

Longer  Sorvico,  Lowor  Maintononco 

— Extra  long  wearing  Ironclad  tips  re¬ 
sist  pitting  and  corrosion,  giving  you 
longer  service  for  both  high-speed 
repetitive  production  line  soldering  and 
intermittent  work.  General  Electric 
(^Irod*  heaters  provide  dependable, 
efficient  operation  throughout  their 
long  life.  The  tip  and  heater  imit  is 
easily  replaced  by  unscrewing  it  from 
the  handle. 

Roducod  Operator  Fatigue — Both 
irons  are  light  in  weight,  well  balanced, 
and  have  comfortable  handles.  Easy 
handling  helps  cut  rejects  and  increase 
operator  speed  and  efficiency. 


SOLVE  YOUR  SOLDERING 
PROBLEMS  TODAY 

For  the  complete  story  on  the  G-E 
Lightweight  and  Midget  soldering  irons 
contact  your  G-E  Apparatus  Sales 
Office  or  Distributor.  Additif)nal  in¬ 
formation  is  yours  by  mailing  the 
coupon  l>elow  . 

*t*«.  Trad«-marli  e<  Ganaral  EUctrIc  Company 

I - 1 

I  SpcHon  D720-1 15  I 

I  Ganprol  Elactric  Co.  I 

I  Schpnpctody  5,  N.  Y.  • 

I  PIpo**  fond  mo  Iho  following  bullotinfi  j 

I  □  For  Immodloto  profoct  □  For  roforonco  I 

I  DGED-t  363,  C-ELighrwoight  Soldoring  Iron.  . 

I  OGEA-43  1 90,  G-E  Induftriol  Soldoring  Iront.  ■ 

j  Nomo . I 

I  Compony . | 

I  Addroft . I 


i  Clty._ .  Slot#  I 

I - 1 


can ^ _ 
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.0047 

.005 

2X.002 


.01 

.02 

2X.004 


RADIO  MATERIALS  CORPORATION 

GINIRAL  OmCIt  3325  N.  Mifornia  Av«.,  Chicago  13,  IH. 


OKIIS.  AT  CHICAGO,  ILL.  AND  ATTICA^  IND.  ^ 
DISTMIUTOIS:  Confocf  Jobbor  SciIm  Co^  146  ■roodway,  Totanw  1,  N.  J. 


Want  mofc  iaforiMNoa?  Um  past  car4  m  iMt  p«ft. 
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L  TYPE  B  } 


- —  SPECIFICATIONS - 

TYPE  B  BY  PASS  SERIES— GUAKANTEED  MINIMUM  VALUE 


POWER  FACTOR>  1.5%  Mas.  @  I  KC  (MtiaO 
POWER  FAaORt  2.5%  Mas.  @  I  KC  (affr  bumiditYl 
WORKING  VOlTAGEi  1000  V.O.C 
TEST  VOLTAGE  (FLASH).  2000  V.D.C 
LEADS.  No.  22  tinnad  coppar  (.026  dia.) 


MSULATIONi  Ourat  phanoiic — vacuum  wasad 
MITIAL  LEAKAGE  RESISTANCE.  Guarantaad  highar  than  7500 
SMgohmt 

AFTER  HUMIDITY  LEAKAGE  RESISTANCE:  Guarantaad  highar 
than  1000  magohim 


HIGH  VOLTAGE  DISC  APS— Designee/  for  Deflection  Yokes 


SPECIFICATIONS 


NOW 

AVAILABLE 
IN  ANY  CAPACITY'S. 
BETWEEN  ^ 

15  MMP  AND  240  MMP 


POWER  FAaOR.  .1  %  Mas.  @  1  M  C  (initial) 
POWER  FAaOR.  2.5%  Mas.  @  1  M  C, 
aftar  humidity 

WORKING  VOLTAGE.  2000,  3000,  4000, 
5000  V.0.C 

TEST  VOLTAGE.  4000,  6000,  8000,  10,000 
V.D.C 


LEADS.  No.  22  tinnad  coppar  (.026  dia.) 
INSULATION:  Durax  phandk— vacuum  wa  sad 
NTTIAL  RESISTANCE:  Guarantaad  highar  than 
7500  magohm 

AFTER  HUMIDITY  LEAKAGE  RESISTANCE. 

Guarantaad  highar  than  1000  magohms 
AVAILABLE  TOLERANCE:  ±5%  ±10% 
±20% 


"Heavy  Duty”  By-Pass  DISCAPS 


SfNO  ros  SSMPlfS  ANO  UCHNICAl  DATA 


.01’ 

±20% 

.02* 

+80%- 20% 


.00047  .0015 

.00068  .002 

.0008  2S.001 

.001 

*Ratad  600  V.D.C. W.  Radt  tost  1200  V.D.C 


.003 

.004* 

.005* 

2S.00I5 

2S.002* 


OIT  "I  SMOT  INOINIIIINO''-you  pre-iolve  Para  Design,  Pro¬ 
duction  Layout  and  Procurement  all  in  "one  shot". 

SLASH  ASSUMSLY  COSTS  —  manufacture  goes  fast  at  low  cost, 
because  subdivided  into  units  on  which  operations  are  simple 
and  out-in-the-open. 

YOUl  CUSTOMIRS  SAY  "WONDIRm I"  -  Installation  simplified 
to  non-technical  push-in  connects  done  in  the  field  as  fast  as 
unloaded.  Reliability  of  service  provided  by  30-tecond  plug  in 
of  replacement  spares  when  tell-ules  warn. 


To  move  circuitry  from  layout  to  completed  equipment  —  IT'S  AS  SIMPLE  AS  THIS 


ALDEN 

PLUG-IN 

PACKAGE 


4  SIZES  OF  PLUG-IN  PACKAGES 

Aldca  standard 

Bases,  Lids,  Han-  —  ^ 

dies.  Cans,  Sockets 

for  7,  9.  11  and  ^  pH  W-M 

fi  ri  I  ^  I 

Card Circuitrr with  fl  [■  !  ■  ■ 

tremendous  Rexi-  m  '  W  •  H  V 

bilip  for  endless 

variety  of  open  a 

and  shielded  pack-  ”  ” 

ags  .  .  .  making  it 

easy  and  inezpen-  A 

sive  to  give  your 

^uipmentreliabil-  y.pJn  9-pio  11-pin  20-pin 
ity  ID  ionricG  with 

iostsnclr  replace*  Packafe  compooeott  mod 
able  p(ug;m  for  matching  sockets. 


tlr  replace- 
plug-ins  for 


all  sub-units. 


4  SIZES  OF  ALDEN  BASIC  CHASSIS 


2' /  4",  V, 


•  ••  9  9 

0  9  “  a  •  . 


minal  Card  strips 
snaps  right  into  Aldra 
Basic  Cnassia  Vertical 
mounting  and  hinged 
front  panel  give  beau¬ 
tiful  acccsaibiliiy  and 
space  saving.  Qiasses 
can  be  piu^ad  inter¬ 
changeably  mto  Stand¬ 
ard  Racks.  Aldea  Uni- 
Racks,  Alden  Portable 
Cates.  Alden  Rack 
Adapter  mates  Stand¬ 
ard  Rack  to  Chassis. 


Plugged  into 
Standard  Rack 
with  Rack  Adapts 

FTITCT 


Mount  in 
Alden  Uni-Racka 


Plugged  I 
Porttblef 


Subdivided  function  by  function,  your  circuitry  drops  naturally  onto  Alden  Terminal  Mounting  Cards  — 


ALDEN  MINIATURE 
STAKING  TERMI¬ 
NALS  Lay  out  in  any 
pattern  on  Terminal 


ALDEN 

b 

b  'iSs  ~ 

under  ALDEN 

^  Tcrminab  CARD-MTG. 
providing  TUBE 
common  SOCKETS 
circuit  for  min. 

without  7-pin,  9-pin 
soldering.  and  octal 

tubes. 


pattern  on  terminal 
ALDEN  PREPUNCHED  TERMINAL  Mounting  Cards;  ratch- 
MOUNTING  CARDS  cut  to  proper  et  slots  bold  elements 
sizes  for  7-pia,  9-pin,  11 -pin  and  20-pin  for  soldering  without 
psfkvges^  Or  in  3' Strips  for  chassis  —  pliering  or  wrap- 
cut  it  oS  as  you  require.  around. 


aRCUITRY  TO  MOUNT 
IN  PACKAGE  AND  CHASSIS 


Your  chossis  circuitry  is  easily  organized  with  1  point  of  check  and  30-second  replacement 


Tiny  tell-tales  assigned  unit  by  unit  spot  trouble  instarltly 


Alden’s  new  concept  in  Rack-and-Panel 
Connectors,  eliminates  congested  rats’ 
nett  of  blind  wiring  and  provides  — 


4.  Possible  to 


contacts  because  botn 
sides  arc  instantly 
accessible.  _ j 


3.  Critical  voltages 
isolated  by  wide 
medng. _ . 


Aldea  Slide  RaiU 


It's  OS  timpi*  as  this  — 

Arrange  Alden  Side  RaiU  (1)  and 
Alden  Lock  Frame  (2)  to  suit  your 
chassis.  Alden  Serve-A-Uait  Lodu  (3) 
mount  in  your  chassis  to  engage  pre¬ 
punched  holes  in  Aldea  Lock  Frame 
(2)  so  pilot,  draw  in,  lock  or  eject. 


I .  Connectors  are  spread  out 
in  an  orderly  row,  giving  a 
central  point  of  check. 


2.  All  leads  are  instantly 
accessible,  identified  1^ 
number  and  color-coding. 


ALOIN  'YUSS-Un* 
Fuse  blows— Lite 
glows.  Simple 
unscrew  1 -piece 
light-lens  unit  and 
blown  fate  come* 
out  with  ic. 


See  how  compact  front 
panel  easily  mounts 
six  tiny  Alden  Sensing 
Elements — tpeofically 
designed  to  lick  the 
problem  of  having 
only  a  small  amount 
of  space.  Assembled 
by  simplest  methods. 


ALMN  "FAN-MJn'' 

Miniature  indi¬ 
cator  light  with 
unbreakable  1-  i 
piece  light -lens 
unit  replaceable  ' 
from  front.  • 


IlDCli)  ALDEN  PRODUCTS  CO.  127  N.  Main  St.,  Brockton  64,  Mass. 
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IRVINGTON 

INSULATING  VARNISH  DIGEST 


Finishing  Enamel 
Oilproofs  Windings 
Qnickly  and  Easily 


Correct  Baking  Procedures  Essential 

In  Performance  of  Insulating  Varnishes 

Design  of  Ovens  and  Control  of  Baking  Cycles 


The  insulation  on  electrical  wind¬ 
ings  exposed  to  contact  with  oil 
can  easily  be  given  an  added  degree 
of  protection  by  application  of  a 
coating  of  Irvington  No.  32  Red 
Enamel  over  the  previous  insula¬ 
tion  treatment. 

This  enamel  cun  be  readily  applied 
by  brushing  and  air  dries  to  the 
point  wliere  the  parts  can  be 
hundlcd  within  half  an  hour  at 
room  temperature.  Additional 
baking  and  long  drying  perio<l8  are 
eliminated. 

in  addition  to  oilproofing  windings. 
No.  32  Red  Enamel  protects  them 
against  moisture,  chemicals,  dust 
and  water.  It  forms  a  very  tough, 
adhesive  film  on  most  surfaces. 
The  enamel  is  low  in  initial  cost 
and  has  the  advantage  of  long 
storage  life. 


No.  32  Red  Enamel  ii  bruihed  on  windings 
to  protect  them  from  oil 


PrehejitinjK  of  Parts 

Improves  lmpref{nation 

Units  that  are  to  be  impregnated 
with  insulating  varnish  by  dipping 
should  be  preheated  before  being 
placed  in  the  tlip  tank. 

The  preheating  aids  in  expelling 
any  moisture  from  the  parts  and 
also  causes  the  surrountling  varnish 
to  tlecrease  in  viscosity.  This  re¬ 
sults  in  mure  thorough  penetration 
of  the  windings. 


Aftor  vacuum  imprognotion  with  a  door  baking 
varnish,  hoovy  tronsformar  coils  ora  bakad  in 
on  ovan  lika  tha  ona  shewn 


Play  Major  Part  in  Satisfactory  Curing 

It  is  generally  accepted  that  baking  varnishes  provide  greater  all-around 
qualities  than  air  drying  varnishes.  Air  drying  varnishes  are  used  mainly 
for  maintenance  purposes  or  where  baking  facilities  are  unavailable. 

Baking  varnishes  are  made  in  a 
variety  of  types  specially  formu¬ 
lated  to  provide  high  dielectric 
strength,  resistance  to  high  temiter- 
atures,  vibration,  moisture,  oils, 
chemicals,  dust  and  fumes.  These 
qualities  can  be  achieved  only  by 
proper  varnish  curing. 

Design  of  Oven 

A  well-designed  baking  oven  should 
provide  dry  heat  at  controlled  tem- 
peratures  which  are  uniform 
throughout  the  entire  oven.  Any 
variations  between  the  tempera¬ 
tures  in  different  parts  of  the  oven 
may  result  in  faster  curing  of  the 
varnish  on  some  insulated  wind¬ 
ings  than  on  others.  Service  per¬ 
formance  of  the  varnish  will  then 
tend  to  be  non-uniform. 

The  oven  should  be  provided  with 
a  ventilating  system  to  remove  sol¬ 
vent  fumes  released  from  the 
varnish.  Otherwise  the  solvent 
fumes  continue  to  circulate  through 
the  oven,  washing  over  the  wind¬ 
ings  that  are  being  baked  anti 
preventing  them  from  drying 
thoroughly. 

Baking  Schedules 
Baking  temperatures  and  times 
should  conform  to  the  recommen¬ 
dations  of  the  varnish  manufac¬ 
turer.  In  any  cases  where  unusual 
conditions  are  involved  —  such  as 
in  the  case  of  deep-seated  windings 
or  multiple  coats  of  varnish  —  it 
is  desirable  to  consult  a  representa¬ 
tive  of  the  varnish  manufacturer 
on  the  specific  procedures  that  will 
give  most  effective  results. 


Spray  Method  Can  Be 

lined  on  Large  Pieros 

While  the  two  recommended  meth¬ 
ods  of  applying  insulating  varnish 
are  dipping  and  vacuum-and- 
pressure  impregnation,  there  are 
instances  where  the  unit  is  too  large 
for  the  capacity  of  existing  shop 
equipment. 

In  such  cases,  the  varnish  may  be 
applied  by  spraying.  It  is  usually 
necessary  to  apply  the  varnish  at 
a  lower  viscosity  than  is  customary 
with  other  methods.  Air  pressure 
and  consistency  of  varnish  should 
be  adjusted  to  produce  a  smooth, 
uniform  coating. 

When  baking  varnishes  are  applied 
by  spraying,  the  standard  baking 
schedules  should  be  followed 'to 
assure  a  complete  cure.  Spray  ap¬ 
plication  is  also  frequently  used  for 
Irvington  air  drying  varnishes, 
which  are  recommended  chiefly  for 
emergency  repair  and  maintenance 
work. 


For  further  information,  write  the  Sales  Manager,  Varnish  Department,  Irvington  Varnish  &  Insulator,  Division  Minnesota  Mining  & 

Manufacturing  Company,  II  Argyle  Terrace,  Irvington,  New  Jersey 
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ENGINEERED  SH[[I  M[JAL FABRICATION 


Iook  closely  at  the  picture  below.  This  spotlessly  clean  and  orderly  paint 
Jspray  room  is  but  one  of  the  outstanding  facilities  available  to  you  at 
Karp.  And  this  “good  housekeeping”  is  reflected  by  the  gleaming  hammertone 
enamel  finish  of  the  marine  radio  cabinet  at  left— typical  of  the  uniformly  high 
quality  finish  we  give  your  cabinets,  chassis,  housings  and  enclosures. 

I/p  facility:  Where  our  finish 

is  the  beginning  of  lower  enclosure  costs  for  you. 

Because  this  entire  spray  room  is  air  conditioned— completely  dirt  and  dust 
free,  and  because  it  is  manned  with  specialists  in  surface  preparation  and  fin¬ 
ishing  who  work  with  the  most  modern  equipment,  we  are  able  to  assure  you 
of  the  finest  quality  finish  for  any  type  service  or  exposure. 

And  to  make  sure  that  the  finish  lasts  for  the  life  of  your  enclosure  it  is  care¬ 
fully  baked  in  our  electro-mechanically  timed  ovens.  Result:  your  perfect  finish 
is  a  lasting  finish.  Attractive  but  tough— and  always  economical. 

Like  the  Finishing  Department,  our  entire  plant  is  dedicated  to  the  principle 
of  producing  the  finest  sheet  metal  cabinets,  chassis,  housings  and  enclosures 
at  the  lowest  possible  price.  How  well  we  live  up  to  this  principle  is  easily 
proved:  simply  send  us  your  prints.  We’ll  promptly  quote  prices  and  delivery. 


KARP  METAL  PRODUCTS  CO.  Division  of  H  & B  American  Machine  Company 

21  5  63RD  STREET,  BROOKLYN  20.  N.  Y. 


FACILITIES  FOR  ENGINEERED  SHEET  METAL  FABRICATIONS: 

or  tt««l  •  long  run  or  short  •  spot,  arc,  gas  or  holiorc  walding  •  any  typo  Rnish. 

•  U.  S.  Air  Forco  Cortiflod  Wolding  Facilitios 
a  Air-conditionod  spray  room...comploto 

boking  facilitios 

•  Completo  sub-ossombly  facilitios 


a  AAodorn  plant— 3  city  blocks  long 

•  Thousands  of  dios  ovoiloblo 

•  Most  modorn  of  shoot  motol 
fabricating  oquipmcnt 
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^UEL 

qiXntity 


On  the  face  of  it,  Avien*s  Two -Unit 
Fuel  Gage  looks  like  previous  systems, 
but  there’s  a  big  and  important  differ¬ 
ence  behind  it  alL 

Behind  this  Avien  dial  face  (ahown  here  three  times  actual 
sue)  is  Avien’s  brand'-new  concept  of  fuel  gage  system 
“packaging.’* 

Previously,  you'd  find  these  units  behind  a  dial:  an  indica¬ 
tor  case,  motor  and  balancing  potentiometer;  and  elsewhere 
a  bridge-amplifier,  a  shockmount  and  a  tank  unit 

Now,  in  the  Avien  Two-Unit  Gage,  the  necessary  com¬ 
ponents  for  the  bridge  and  amplifier  functions  have  been 
built  right  into  the  indicator  case. 

The  result:  a  fuel  gage  system  of  “plug-in,  plug-out“  sim¬ 
plicity,  which  weighs  50%  less  and  eliminates  the  need  for 
any  field  calibration. 

^  What  a  BIO  difference  this  makn  in  money! 

First  of  all,  the  basic  system  costs  less.  Less  time  is  spent 
in  installation.  Less  wiring  and  connectors  are  needed.  Less 
maintenance  is  required,  because  there  are  fewer  components 
to  maintain.  Trouble-shooting.time  is  cut  for  the  same  reason. 
And  fewer  parts  must  be  stocked  for  maintenance  and  repairs. 


Because  of  this  new  package,  Avien  gages  are  now  “shelf 
items.”  They’re  completely  interchangeable  in  the  aircraft 
for  which  they  are  designed. 

Additional  functions  for  fuel  management  can  be  easily 
integrated  into  the  basic  Two-Unit  system. 

The  Avien  Two-Unit  Fuel  Gage  is  now  available  to  meet 
your  production  programs.  The  indicator  is  available  in  either 
large  or  small  sizes,  with  all  varieties  of  dial  configurations. 

Every  month,  Avien  produces  over  ten  thousand  major 
instrument  components  for  the  aviation  industry. 

The  Avien  Two-Unit  Fuel  Gage  will  make  such  a  BIO 
difference  in  your  cost  sheet,  we  suggest  that  you  write  or 
call  for  more  information  today. 


AVIATION  KMQI  MKSNIMO  DIVI9IOM 

AVIEN. KNICKERBOCKER,  INC. 
58-15  NORTHERN  BOULEVARD,  WOODSIDE,  L.  I.,  N.  Y, 
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A  MESSAGE  TO  AMERICAN  INDUSTRY  •  ONE  OF  A  SERIES 


The  first  of  two  articles  on  profits 


PROFITS ...  How  High  Are  They? 

I 


How  high  are  profits?  What  is  being  done 
with  them?  This  is  the  first  of  two  articles 
designed  solely  to  throw  some  factual  light 
on  these  key  economic  questions. 

One  of  the  important  economic  develop¬ 
ments  of  1953  has  been  a  substantial  increase 
in  the  dollar  volume  of  corporation  profits 
from  the  level  of  1952.  But  to  answer  the 
question  “How  high  are  profits?”  we  must 
also  measure  them:  1)  by  comparison  with 
the  record  of  previous  years,  and  2)  as  a 
share  of  the  total  national  income.  The  term 
“profits,”  as  used  here,  refers  to  profits  after 
taxes.  These  are  the  only  profits  that  can  be 
paid  to  stockholders  or  retained  for  use  in  the 
business. 

In  the  first  six  months  of  1953,  corporate 
profits  after  taxes  were  at  an  annual  rate  of 


$20.4  billion.  This  was  higher  than  in  the  first 
half  of  1952,  but  lower  than  in  the  full  years 
1948  or  1950,  or  in  the  first  half  of  1951.  If 
allowance  is  made  for  the  declining  value  of 
the  dollar,  this  year’s  net  profits  for  all  cor¬ 
porations  represent  less  purchasing  power 
than  those  made  five  or  six  years  ago. 

Here  is  the  record  of  profits  over  the  years : 


Net  Profits  After  Taxes 
of  All  U.  S.  Corporations 

Billions  of  Dollars 

Actual  1 

In  1953  Prices 

1929 

14.6 

1939 

9.8 

1947 

18.5 

22.1 

1948 

20.7 

22.7 

1949 

16.3 

18.3 

1960 

22.7 

24.6 

1951 

20.1 

19.7 

1952 

18.6 

18.7 

1963* 

20.4 

20.4 

*Annual  rate,  first  six  months 


The  record  shows  that  real  profits  have  a 
little  more  than  doubled  since  1939.  This  in¬ 
crease,  however,  does  not  mean  that  corpora¬ 
tions  are  doing  exceptionally  well.  The  entire 
national  income  has  doubled  since  1939.  And 
our  industrial  plant  is  more  than  twice  as 
large  as  it  was  in  1939.  Therefore,  profits 
have  just  about  kept  pace  with  industrial 
growth. 

Return  on  Investment 

How  high  are  profits  compared  with  sales,  or 
compared  with  the  stockholders’  investment? 


What  is  the  rate  of  return  to  the  people  who 
have  invested  their  savings  in  corporate  busi¬ 
ness? 

The  table  below  shows  that  for  the  past 
three  years  the  rate  of  return  on  both  sales 
and  investment  has  been  substantially  below 
the  return  achieved  in  earlier  postwar  years. 
The  rate  of  return  on  stockholders’  invest¬ 
ment  is  higher  now  than  it  was  in  1939.  But 
this  is  primarily  because  today’s  profits  are 
reported  in  terms  of  today’s  prices,  whereas 
much  of  the  investment  in  plant  facilities  is 
still  carried  on  the  books  at  prewar  prices, 
which  are  substantially  below  the  cost  of  re¬ 
placement.  The  current  rate  of  return,  meas¬ 
ured  as  a  percentage  of  total  corporate  sales, 
is  below  prewar  levels. 


1  Corporate  Profits  After  Taxes 

Per  Cent  of 
Total 

Sales 

Per  Cent  of 
Stockholders’ 
Equity  • 

1929 

6.1 

NA 

19.39 

4.1 

4.0 

1947 

6.3 

1948 

5.3 

/ 

1949 

4.4 

14.8  V  average 

1960 

6.3 

1961 

4.1 

11.8 

1962 

3.6 

10.3 

196.3# 

3.7 

10.8 

•  Manufacturing  corporations  only 
NA  Not  available 

#  Annual  rate,  first  six  months 


In  considering  these  figures,  it  should  be 
remembered  that  they  are  averages  for  all 
corporations.  Some  companies  make  more 
than  the  average,  and  many  make  no  profit 
at  all.  In  every  year  since  1916  at  least  25% 
of  all  corporations  have  operated  at  a  loss. 
In  1939,  58%  of  all  corporations  were  losing 
money.  This  year  the  figure  will  probably  be 
at  least  30%.  The  improvement  since  1939 
shows  a  much  healthier  economy.  But  it  does 
not  indicate  that  profits  are  easy  to  make. 

How  Big  a  Share  off  the  Pie? 

The  most  important  single  fact  about  profits 
is  that  they  now  represent  a  smaller  share  of 
national  income  than  they  have  in  past  years 
of  normal  prosperity.  For  the  past  three 


years,  profits  have  taken  a  smaller  share  of 
the  pie  than  in  1939,  and  considerably  smaller 
than  in  the  early  postwar  years.  Here,  as  the 
chart  at  the  beginning  shows,  is  the  record : 


Corporate  Profits  After  Taxes  as  a 
Percentage  of  National  Income 

1929 

9.6 

1939 

6.9 

1947 

9.3 

1948 

9.3 

1949 

7.6 

1960 

9.4 

1951 

7.2 

1962 

6.4 

1963* 

6.6 

•Annual  rate,  first  six  months 


The  main  reason  for  the  declining  corpo¬ 
rate  share  of  national  income  is,  of  course, 
the  increasing  share  taken  by  the  federal 
government  in  the  form  of  taxes.  The  wage 
earners’  share  is  also  higher  than  in  1939. 
But  the  really  startling  increase  is  in  federal 
taxes.  Taxes  on  profits  now  equal  almost  8% 
of  the  national  income,  compared  to  only  2% 
in  1939. 

Why  This  Is  Important 

It  is  important  that  these  facts  about  profits 
and  taxes  be  widely  understood.  At  its  next 
session.  Congress  must  consider  what  to  do 
about  the  emergency  taxes  on  profits  enacted 
after  the  outbreak  of  the  Korean  War.  The 
so-called  excess  profits  tax  is  scheduled  to  die 
on  January  1,  1954.  In  the  absence  of  new 
legislation,  the  rate  of  the  corporate  income 
tax  will  drop  from  52%  to  47%  on  April  1. 
Many  factors,  including  the  revenue  needs  of 
the  government,  must  enter  into  the  decision 
whether  or  not  to  reduce  taxes.  But  one  fact 
stands  out  clearly:  By  comparison  either 
with  past  years  or  with  the  total  national 
income,  corporate  profits  today  are  rela¬ 
tively  low. 

*  «  « 

The  second  article  in  this  series  will  discuss 
what  corporations  do  with  their  profits. 

M(6raw-Hill  Publishing  Company,  fnc. 


Special  13C  conductor  oobU  caraiul- 
It  •nqinoorad  by  Rom*  lor  ua*  with 
IBM  •loctric  accounting  machin**, 
Typ**  402  and  403;  IBM  Raproducing 
PuMh,  Typ*  S14;  IBM  Summary 
Punch,  Typ*  523;  and  IBM  Accumu¬ 
lating  Reproducer,  Type  528. 

Spoola  ot  Rom*  hook-up  wire  aet  up  on  multiple 
apool  rocka  uaed  in  making  coblea  for  procti- 
ewy  oU  IBM  electric  accounting  machine*. 


Carefnlly  engineered  wires 
and  cables  help  keep  IBM 
equipment  ''on  the  beam'' 


Commercial  type 
HOOK-UP  WIRES 

Rom*  oii*rs  commercial  hook-up  wlr** 
with  thr**  atandord  inaulcrtion*. 


R«8M  a  rubber  Insulatiooi 

with  ezoeptionally  high  reeintemee  to 
heat  Underwritera'  approved  lor  75*  C. 

Roane  SthIUiioI— a  polyrinyl  chlo¬ 
ride  thermoplastic  compound,  highly  re¬ 
sistant  to  adds,  oils,  alkalies,  moisture 
and  flams.  Underwriters'  approved  lor 
80*  C. 

Roan*  lyalhiaol  lOl-ollers  all  the 

advantages  ol  Synthinol  plus  higher  re¬ 
sistance  to  heat  delormotion.  shrinkage 
and  cracking,  olso  improved  solderabib 
ity.  Underwriters*  approved  up  to  105*  C. 


Equipment  manufactured  by  International  Business 
Machines  Corporation  has  established  a  record  for  ac^ 
curacy  and  service  that's  hard  to  beat. 

Much  of  the  reason  for  this  record  is  the  fact  that  IBM 
uses  only  the  finest  components  in  their  equipment. 

This  is  one  of  the  reasons  IBM  often  comes  to  Rome 
Cable  for  top  quality,  specially  engineered  wires  and 
cables.  One  of  these  is  the  136  conductor  cable  (pictured 
top  center)  which  is  used  in  several  IBM  machines. 

Others  ore  various  types  of  hook-up  wire,  a  few  of 
which  are  shown  on  the  multiple  spool  rack  (top  left). 
Millions  of  feet  of  this  Rome  hook-up  wire,  manufactured 
to  exacting  specifications,  are  used  by  IBM  every  year. 

In  addition  to  the  constructions  shown,  Rome  manu¬ 
factures  a  wide  range  of  military  and  commercial  type 
hook-up  wires,  intercommunication  cables,  coaxial  ca¬ 
bles,  R.  F.  transmission  line,  television  camera  cables 
and  other  special  constructions,  engineered  to  the  ap¬ 
plication  involved. 


MILITARY  HOOK-UP  WIRES 


Rom*  manufactures  military  typ*  SRIR, 
SRHV  and  WL,  complying  with  Army- 
Navy  Joint  Specification  IAN-C-76,  os 
well  as  shipboard  types  SRI  and  SRIB 
conforming  to  Specificotion  MIIrC-91S.  In¬ 
sulated  with  Rom*  Synthinol.  these  wires 
are  mad*  in  a  complete  rang*  of  speci¬ 
fication  slses. 


R<^  CABLE  CORPORATION.  Dept  EL-11.  Rom*.  N.  Y. 
Pleas*  send  as*  ialocwMlleB  oo  Electroalc  Wiring 


Name . . 

1 

1 

1 

I 

!  1 

1  1 

!  I 

S  : 

t  i 

j 

Address . 

Cliv_ . 

. . .  ZnM 
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process. 


All  of  the  anode  elements  (os  well  os  the  disc  cathode) 
ore  fabricated  from  Superior  Tubing.  A  critical  port 
of  this  assembly  is  the  "focusing  anode"  or  "focusing 
ring",  produced  from  Superior  Stainless  Steel 
O.D.  X  .028"  wall,  cut  to  ’/j"  lengths.  It  is  of  extreme 
importance  that  the  finish  of  the  focusing  ring  be 
smooth,  and  that  the  I.D.  be  burr>free  else  corona 
would  occur  and  the  flow  of  electrons  to  screen  would 
be  distorted.  Superior  achieves  its  degree  of  smooth* 
ness  and  freedom  from  burrs  by  a  special  and 


GUN  ASSEMBLY  FOR  ELECTRO-STATIC 


When  you  meet  anyone  in  radio  or  television  circles  named 
Anode,  the  chances  are  favorable  that  he  w^is  bom  in  Norristown, 
Pa.,  at  Superior  Tube  Company. 

Millions  of  Anodes  have  started  life  at  Superior— all  types  and 
sises— stainless  steel,  nickel.  Monel*,  Inconel*,  straight  cut,  angle 
cut,  rolled— one  or  both  ends,  flattened,  bent— and  for  all  types 
of  vacuum  tubes. 

If  the  anode  you  want  isn’t  pictured,  tell  us  about  it. 


TYPE  TELEVISION  PICTURE  TUBE 


A— Wsidrawnt,  304  StainUss  SfMl, 
Double  onglo  cut.  .520"  O.D.  x  .500" 
LD.  X  1.321"  long. 


D-Woldrown,  305  StoinUst  Stool, 
RoHod  and  bontIO”.  .449"  I.D.X  .010" 
Won  X  1.050"  long. 


■— Woldrown,  305  Stolnloss  Stool, 
Single  angle  cut.  .520"  O.D.  x  .500" 
I.D.  X  1.102"  long. 


i— Soomlots  Nickel,  Flattened  one 
end.  .500"  O.D.  x  .025"  WoH  x 
1.625"  long. 


C— Woldrown,  305  Sloinlett  Steel, 
Straight  cut.  .520"  O.D.  x  .500"  LD. 
X  1750"  long. 


F— Woldrown,  305  Stolnles*  Steel, 
Rolled  one  end.  .500"  I.D.  x  .010" 
WaN  X  1.182"  long. 


The  Superior  anode  family  is  on  the  air 


All  enalytM  .010"  to 
%"  O.D.  Cartoln  Anely* 
f*  (.OIS"  nrax.  well  uo 
to  l%"  O.O.) 


*lt*0!(t*r*d  U.  S.  Trade¬ 
mark,  Inlemalianal  Nkkel 
Company 


SeomleM  Nickel  Calk- 
ode.  Rewid,  Seneed  ene 
end,  .070'7.07J"  1.0.x 
.0025"Well..2FS"lan«. 


Dlic  Cathede 
.121"  O.D.,. 312" 
long. 


ledneamtt  Nickel  Colliede 
Round,  lobbed,  (ingle  bead, 
.04i''O.D.x.0021"  WoR. 
27  mm  long. 


sl:Je..°1he5“'.m"  SUPERIOR  TUBE  COMPANY 

1.0.  K  .010"  Wofl 
.431"  long. 


tMonufoctured  under  U.  S. 


tfTrodemark  Reg.U.S.Fel. 
2500  Germantown  Ave.,  Norritlown,  Po.  Off. 
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The  Waldes  Truarc  Grip  Ring  is  a  new,  low  cost  fastener 
that  provides  a  positioning  shoulder  secure  against  mod* 
erate  thrusts  or  vibration.  Installed  on  a  straight  un¬ 
grooved  shaft,  the  Truarc  Grip  Ring  can  be  assembled 
and  disassembled  in  either  direction  with  Truarc  pliers. 

The  Grip  Ring  can  be  installed  tightly  against  a  machine 
part  in  order  to  take  up  end-play.  The  basic  Truarc 
design  principle  assuring  complete  circularity  around 
periphery  of  the  shaft  and  the  ring’s  unusually  large 
radial  width  combine  to  exert  considerable  frictional 
hold  against  axial  displacement.  The  ring  can  be  used 
again  and  again. 

Find  out  what  Waldes  Truarc  Retaining  Rings  can  do  for 
you.  Send  us  your  drawings.  Waldes  Truarc  engineers 
will  give  your  problems  individual  attention  without 
obligation. 


SEND  FOR  NEW  CATALOG  | 


Waldes  Kohineor,  Inc.,  1 1 1 

47-16  Austel  Place,  L.I.C.  1,  N.  Y. 

□  PIms*  send  me  sample  Orip-Ringt 

( please  specify  shaft  siae _ ) 

□  Please  send  me  the  complete  Waldes  Truarc 
catalog. 

(PLEASE  PRINT) 


WALDES  KOHINOOR,  INC.,  LONG  ISLAND  CITY  I.  NEW  YORK 


Wont  mor*  information?  Um  post  card  on  lost  page. 
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MAGNET  WIRE 


ED  SCHWERSKE,  skilled  inspector 
at  Anaconda,  checks  enamel 
magnet  wire  for  surface  quality. 
This  wire  will  be  used  in 
automatic  multiple-head  coil¬ 
winding  machines  where  high 
quality,  uniformity,  greater 
spool  lengths  are  important. 


He  keeps  harping  ...  on  quality 


Iet’s  stakt  by  Inung  frank.  Today 
j  the  only  practical  way  to  make 
magnet  wire  that  is  {terfect  for  com¬ 
mercial  applications  is  under  strict 
quality-control  procetlures. 

'  At  Anaconda,  quality  is  deter¬ 
mined  hy  statistical  limits — or  fences 

II« 


—  Iteyond  which  no  phase  of  pro¬ 
duction  may  stray.  Charts  of  each 
process  are  kept  to  guide  machine 
operators  and  foremen  on  their  road 
to  higher  quality.  The  narrower  the 
control  limits,  the  better  the  wire. 
These  limits — at  Anaconda — are 

Wont  mor*  iafariMHeii?  Um  card  ea  lait  page. 


the  most  exacting  in  the  industry 
today. 

MANY  TESTS  ARE  MADE 

Ed  Schwerske’s  sensitive  fingers 
check  wire  smoothness.  But — thor¬ 
ough  as  Ed’s  inspection  is— it  is  only 
one  of  30  tests  the  wire  must  pass. 
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DRAWINO  HNf  WIRE  demands  close  tolerances.  Wire  is  "miked"  in 
the  process  to  make  sure  it’s  within  acceptable  limits.  If  not.  the 
reel  is  rejected.  Anaconda’s  reject  rate  is  low — all  the  more  impres¬ 
sive  because  of  rigid  standards — the  most  exacting  in  the  industry. 


REOUIAR  AS  aoCKWORK.  This  inspector  thoroughly  checks  wire 
on  large  enameling  machines.  Every  m  hours  he  makes  a  record 
of  his  inspections  on  the  card  which  hangs  beside  each  machine. 
This  card  becomes  part  of  tbe  permanent  quality-control  record. 


Each  test  is  recorded.  And  in  that  complete  record 
is  the  final  proof  of  the  quality  of  A.nacondA  Wire. 

TYPICAL  CUSTOMER  EXPERIENCE 

Listen  to  Head  Inspector,  Merrill  Bailey:  "When 
I  hear  how  one  customer  now  winds  11  sticks  of 
20  coils  with  AnacondA  Wire  where  he  coubl 
wind  only  7  sticks  before,  I  know  our  painstaking 
inspection  pays  off.  His  coil-winders  say  our  wire 
winds  faster,  easier,  and  longer  without  breaks.” 

ANOTHER  PROOF  OF  QUALITY 

The  list  of  customers  who  have  depended  on 
AnacondA  Magnet  Wire  for  25  years  or  more  is 
long  .  .  .  and  many  huy  80-90%  of  their  wire 
from  Anaconda.  Many  have  further  expressed 
their  confidence  by  eliminating  incoming  inspec¬ 
tion  of  the  wire  ...  at  considerable  savings. 

Would  you  like  to  see  how  Anaconda  Quality 
Control  actually  works?  Ask  your  Anaconda  Rep¬ 
resentative  to  arrange  f(*r  a  plant  visit.  There 
you  will  see  typical  Anaconda  thoroughness  at 
work — the  legacy  of  over  a  half  century  of  experi¬ 
ence  and  leadership.  Anaconda  Wire  &  Cable 
Company,  25  Broadway,  Netv  York  4,  N.  Y. 


MEAKOOWN  TEST  FOR  FORMVAR.  A  sample  from  every'  reel  is 
given  this  test.  The  wire  is  first  put  under  tension  by  twisting. 
Then  a  gradually  built-up  potential  is  applie<l  until  the  wire  brmks 
down.  This  makes  sure  that  the  dielectric  strength  is  ample. 


AnacondA 


FINGER  ON  dUAllTY  CONTROL.  Every  Anaconda  Operator  is  con- 
cerne<l  with  the  performance  of  his  machine.  Here  foreman  and 
operator  go  over  control  chart  which  graphs  reject  rate — in  this 
case  close  to  nominal.  If  it  should  stray,  machine  is  shut  down. 

o 

•*•8.  O  S.  For.  on. 


A  COMRini  LINE  I 
ANY  TYN,  SIZE  OR  SHARI 

— round,  square,  rectangular — 

Your  ipfrial  need*  will  be  given 
tprrial  attention. 

Write  for  complete  pocketsize 
catalog  r,69A  and  handy  refer¬ 
ence  wall  chart  for  shop  use 
(gives  dimensions  of  popular 
wire  sizes). 
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CLASS  A 

CLASS  B 

CLASS  H 

_ 

_ ^ 

EQUIFLEX 

metal  Vibration  Isolators... 


.  .  .  ensure  lonK  life,  resistance  to  temperature  ex¬ 
tremes  and  absence  of  drift  or  permanent  set. 

Each  unit  consists  of  a  tubular  core  attached  by 
sprinKS  either  to  a  'square  mounting  plate  or  to  a 
circular  mounting  cup.  The  springs  are  arranged 
to  form  two  opposed  cones.  Within  these  cones  of 
springs,  are  two  floating  metal  stampings  held  apart 
by  an  internal  compression  spring.  This  damper 
keeps  amplitude  within  safe  limits  at  resonant  freq¬ 
uencies.  Overload  and  shock  conditions  are  met  by 


heavy,  rebound  washers  securely  fastened  to  each 
end  of  the  tubular  core. 

The  mountings  withstand  100  hour  salt  spray  tests, 
take  15G  shocks  without  damage  and  will  keep 
equipment  captive  up  to  30G’s. 

Extra-damped  mountings  are  available  in  which  each 
multiple  coil  spring  is  shrouded  with  polyethylene 
tubing. 

For  further  details,  write  for  illustrated,  descriptive 
folder. 


ultinite 


The 

tJClNITE  CO‘ 

Newtonville  60,  Mass. 

Division  of  United-Garr  Fastener  Corp. 


Sp^clallmtm  in 

KLRCTmCAl.  ASSEMBLIES, 
RADIO  AND  AUTOMOTIVE 


Wont  more  intermatieii?  Um  post  card  o«  latt  page 
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ASTENER 


•  FACILITATES  NESTING 
of  sheet  metal  stampings 


•  ELIMINATES  DAMAGE 
due  to  welded  or 
staked  studs 


f  Not  this 


Welded  or  staked  studs  are  easily 
damaged  in  transit  from  one  de¬ 
partment  to  the  next  or  during 
processing,  painting,  polishing, 
etc.  The  bolts  themselves  can 
cause  serious  damage,  denting, 
scratching  or  chipping  painted  or 
polished  surfaces. 


But  this 


QUICKEY  SNAPS  IN  just  before 
final  assembly  . . .  allows  finished 
parts  to  be  nested  for  economical 
transportation  without  protruding 
studs  of  any  kind.  Installed  at  the 
last  moment,  every  Quickey  is 
perfect.  If  damagea  during  later 
assembly  operations,  any  Quickey 
can  be  removed  and  replaced 
easily  and  quickly,  even  in  blind 
assemblies. 


Like  thousands  of  other  fasteners  and 
allied  devices,  designed  and  manufac¬ 
tured  by  United-Carr,  Quickey  helps 
speed  assembly  and  cut  costs.  Avail¬ 
able  in  a  complete  range  of  sizes  and 
in  volume  quantities;  further  details 
on  request. 


FASTENERS 


MAKERS  OF 


UNITEO-CARR  FASTENER  CORFORATION,  CAMIRIOGE  42.  MASSACHUSETTS 


Want  mere  infermotioiif  Um  poft  card  om  lost  pooe 


ELECTRONICS  — Novembtr,  7953 


- 


i 


The  first  color-TV  sets  will  be  expensive 
to  build.  For  one  thing,  their  large  tube 
complements  will  be  made  up  of  types  not 
designed  for  color>circuit  applications. 

From  the  start,  designers  and  builders 
will  strive  to  cut  color-chassis  costs,  in 
order  to  bring  down  receiver  prices  and 
profit  from  the  wider  market  these 
reductions  will  create. 

G’E  tube  designers  already  are  working 
toward  that  end!  At  left  are  some  of  the 
tubes  in  development.  Each  will  help  give 
you  one,  Qr  both,  of  these  benefits: 

(1)  a  more  efficient,  simpler  color  circuit, 
(2)  fewer  tube  sockets  to  be  filled. 

Make  the  most  of  tomorrow's  massive 
opportunity  in  color  TV  by  planning 
ahead  for  lower  set  prices!  Get  in 
touch  now  with  your  G-E  tube 

9 

commercial  engineer! 


M*w  r«c«tvlng  tvb«a  to  Improvo  color-TV 
circuit  offMoncy  ond  oconomy,  such  ost 

SYNCHtONOUS  DIHCTOR 


Phono,  wiro,  or  write  the  General  Electric  tube  engineer  nearest  you! 


CHICAGO 

R.  E.  BERRY 
C.  J.  BIVER 
H.  W.  A.  CHALBERG 


CLIFTON,  N.  J. 

W.  E.  CRONBURG 
.W.  R.  RATE 
F.  W.  TIETSWORTH 


LOS  ANGELES 


R.  R.  W.  LACY 


Tub*  Department 
General  Electric  Company 
11840  West  Olympic  Blvd. 
Lot  Angeles,  Calif. 


Tube  Department 
General  Electric  Company 
3800  North  Milwaukee  Av*. 
Chicago  41,  III. 


Tub*  Department 
General  Electric  Company 
200  Main  Avenue 
Clifton,  N.  J. 


Phonei  BRadshaw  2*8566 
or  ARIzono  9-7765 


Phone:  String  7*1600 


Phone:  GRegory  3-6387 


GENERAL»ELECTRIC 


/. 


PORTABLE  RADIO-TELEPHONE 


FOR  CIVIL  ENGINEERING 


COMMUNICATIONS 


For  purposes  of  routine  inspection  and  maintenance  the  Pye  V.H.F. 
Walkiephone  makes  a  valuable  but  inexpensive  addition  to  any 
V.H.F.  Scheme.  Armed  with  this  lightweight  equipment  one  man 
becomes,  unimpeded,  a  source  of  information  and  when  required,  a 
centre  of  control.  In  places  both  imexpected  and  inaccessible  the  Pye 
“Walkiephone”  ensures  the  smooth  control  of  emergency  operations. 
Robust,  reliable,  and  economical  in  use,  the  complete  equipment 
weighs  only  loi  lbs  with  batteries. 


Telecommunications 


Waul  nwrt  inFormation?  Um  post  card  on  lost  pope. 
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CAPACITORS 


G.E.  ANNOUNCES  a  new  line  of 


Micro-miniature  Tantalytic  Capacitors 

Smallest  electrolytic  capacitors  commercially  available— 
permit  new  design  flexibility  for  low-voltage  d-c  applications 


General  Electric’s  new  Micro-miniature  Tantalytic 
capacitors  combine  smaller -than- suhminiature  size, 
large  capacitance  and  low  leakage  current.  They  permit 
new  design  flexibility  in  low-voltage,  d-c  circuits  .  :  : 
particularly  transistorized  subminiature  assemblies 
where  space  is  at  a  premium,  such  as  hearing  aids. 

SUPERIOR  PERFORMANCE.  Micro-miniature  TanUly- 
tic  capacitors  outperform  aluminum  electrolytics  in 
electrical  stability,  operating  and  shelf  life,  because  of 
the  inert  characteristics  of  tantalum  metal  and  the 
stability  of  its  oxide.  They  gain  added  reliability  from 
the  use  of  silver  cases,  a  non-acid  electrolyte,  and  com¬ 
plete  sealing  that  prevents  leaking  and  contamination 
of  the  interior. 

WIDE  TEMPERATURE  RANGE.  Micro-miniature  Tanta- 


lytics  can  op)erate  over  a  —  20  C  to  -1-50  C  range — may 
be  stored  at  —65  C.  With  some  cap>acitance  derating, 
they  can  op)erate  well  below  —20  C.  At  —55  C,  units 
rated  10  volts  and  above  will  maintain  at  least  65% 
of  their  25  C  value.  They  also  p)erform  satisfactorily 
above  -|-50  C  with  some  life  limitations. 

AVAILABILITY.  Designed  especially  for  non-resonant, 
non-critical  applications  such  as  coupling,  by-pass  and 
filtering.  Micro-miniature  Tantalytics  can  be  obtained 
in  sample  lots  2  to  3  weeks  after  your  order  is  received 
at  the  factory.  Production  lots  can  be  shipped  6  to  8 
weeks  after  your  order  is  received.  For  more  informa¬ 
tion,  sec  your  G-E  Apparatus  Sales  Representative  or 
write  for  bulletin  GEA-6065  to  General  Electric  Com¬ 
pany,  Section  442-13,  Schenectady  5,  N.  Y. 


^  4)t(A  modi  ^/toduct 


GENERAL 


ELECTRIC 


AVAILABLE  RATINGS 
Warkiag  Moxinva  Mwf 

S/16'' lengtli  1/2"LMgtli 


rstingt  mr%  ka$^4i  on  known  X 
v»ll  M^bililiM.  T1i»y  mMt  Hm  —15% 
!•  •\’7S%  ca^ocitanca  talaranca.  OKiar 
ratinai,  fMrticularly  whala  mwf  valwaa, 
caa  ka  tup^llad  if  iha  muf  X  valt  raling 
it  naf  axcaadad  far  Hia  vaKaga  invalvad. 


ACTUAL  SIZE 


lAROf  CAPACITANCI  and  imall  tiza  rnoka 
Mtcro-mlnlatura  Toniolytict  valuabla  whara 
tpaca  it  at  a  pramium.  Diomatart  ara  .125  in. 


lOIAL  COMPANIONS.  Tranthlort  and  Mlcro- 
miniotwra  Tantolytict  molia  idaoi  componiont  in 
low-voitaga  d-c  minioturiiad  anambliat. 
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apacitors 


;5^efective  One  in  the  Lot 

(so  a  customer  told  us) 


Whenpvrr  you  have  a  problem 
involving  caparitora  or  related 
eireuita,  get  in  touch  with  us.  Our 
engineera  will  be  glad  to  work  with 
you.  If  you  want  complete  data  on 
any  of  the  following  typea  of 
eapaeitora,  write  ua  for  literature. 

Dry  Electrolytic  Capacitora 
Normal  applieationa 
'I'einperatiire  extremea 
Suh-miniature  aize 

Paper  Dielectric  Capacitora 
Metal  tubulara 
Hathtuha 
Noiae  auppreaaion 


Acuatomer  who  buys  Mallory  Capacitors  at  the  rate  of  a  million 
or  more  per  year,  reported  their  records  showed  not  a  single 
field  reject  during  the  past  twelve  months. 

Actually  there  may  have  been  some  defective  units  during  that 
time.  It  hardly  seems  possible  to  make  a  million  of  anything  with 
a  perfect  score. 

Hut,  the  significant  point  is  that  this  customer . . .  like  many 
others  .  . .  has  found  by  experience  that  the  reject  ratio  on  Mallory 
Capacitors  is  lower  than  that  of  any  other  supplier  they  deal  with. 

Unusual  story?  Not  at  all.  This  kind  of  dependability  is  the 
natural  result  of  the  exacting  standards  for  manufacturing  and 
quality  control  you  find  at  Mallory.  You  are  assured  of  absolute 
uniformity  when  you  buy  Mallory  Capacitors . . .  whether  it  is  a 
hundred  or  a  million. 

Expect  more  , .  ,Get  more  from  MallorY 


Parts  distributors  in  ail  major  cities  stock  Mallory  standard  components  for  your  convenience 


SERVING  INDUSTRY  WITH^HESE  PRODUCTS: 

Elactremachanical  —  Resittor*  •  Swltchat  •  Talavision  Tuiwri  •  Vibrators 

r 

Eloctrochamical  — Capacitors  •  Roctifiars  •  Marcury  Bottarias 
Molallwrgical*— Contacts  •Spockii  Motols  and  Coramkt'Walding  Matoriols 


Lonv 


Inc 


MA 


Want  mors  intormotieiir  Ust  post  cord  o«  last  pogo. 
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electronics 


CROSS 
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ALK 

►  BUSINESS  ,  .  .  Conversations 
with  men  in  many  fields  during  the 
past  month  reflect  a  rather  wide¬ 
spread  belief  that  American  busi¬ 
ness  may  drop  as  much  as  10  per¬ 
cent  in  1954.  It  is  not  seriously 
expected  to  dip  lower  than  that 
because  people  have  money  in  the 
bank  and  jobs.  McGraw-Hill’s 
economist  describes  the  prospect 
as  a  not  unhealthy  decline  "from 
super-boom  to  prosperity.” 

In  our  travels  it  seems  that 
pessimism  is  found  largely. in  busi- 
nes.ses  not  accustomed  to  frequent 
introduction  of  new  products.  Op¬ 
timism,  on  the  other  hand,  is 
found  in  businesses  that  expect  to 
grow  with  new  products.  Elec¬ 
tronics  is  one  such  business,  and 
this  is  why  so  many  people  look 
to  us  for  compensating  increases. 

Electronics  could  go  up  in  1954, 
might  hold  level.  If  it  drops  the 
drop  will  be  less  than  in  most 
other  businesses. 

►  MECHANIZATION  ...  In  June 
we  said  “this  might  be  the  first 
commercially  significant  year  for 
circuit  mechanization.”  Several 
things-  have  happened  since  to 
strengthen  that  conviction. 

More  small  radios  utilizing  ma¬ 
chine-made  wiring  have  come  on 
the  market.  Many  television  sets 
now  utilize  subassemblies  employ¬ 
ing  such  wiring.  We've  heard 
about  an  experimental  tv  set  in 
which  not  only  wiring  but  vir¬ 
tually  all  interconnection  of  com¬ 
ponent  parts  is  accomplished  with¬ 


out  the  aid  of  human  hands.  A 
system  of  complete  military  cir¬ 
cuit  mechanization,  including 
automatic  testing,  has  been 
demonstrated.  Top  management  in 
many  companies  has  issued  what 
amounts  to  an  edict  that  engi¬ 
neers  down  the  line  must  de¬ 
velop  still  better  labor-saving 
systems,  and  do  it  soon.  An  active 
industry  engineering  committee 
studying  mechanization  methods  is 
becoming  even  more  active,  now 
with  an  eye  on  the  calender. 

Mechanized  wiring  is  well  along, 
although  many  engineers  think 
ideal  materials  and  methods  are 
just  barely  within  sight.  Mecha¬ 
nization  of  complete  circuits,  on  the 
other  hand,  is  still  in  the  early 
experimental  stage;  machine  in¬ 
flexibility  continues  to  be  a  prob¬ 
lem  but  it  is  one  that  will  even¬ 
tually  be  solved. 

►  MANPOWER  ...  The  technical- 
personnel  market  is  still  tight,  but 
not  as  tight  as  it  was  six  months 
ago.  The  cost  of  finding  men 
nevertheless  remains  high.  A  chief 
engineer  of  our  acquaintance  has 
kept  score  on  help-wanted-ad  costa 
over  the  years.  He  tells  us  that  it 
cost  him  $700  to  find  a  man  he 
wanted  back  in  1951.  Now  it  coats 
$1,100. 

►  SCANNER  ...  In  July  we  put  in 
a  personal,  boat-owner’s  plea  for 
a  depth  finder  that  would  tell  us 
what  was  ahead  rather  than  under. 
On  the  market  today  is  a  unit 


W.  W.  MocDONALD,  Editor 
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that  not  only  does  this  but  scans 
and  also  tracks  if  you  want  it  to. 

►  TRANSISTOR  .  .  .  Don’t  sell 
glass,  vacuum  pumps  or  rare 
gases  short.  There  are  signs  that 
all  three  may  be  very  useful  in 
the  manufacture  of  transistors. 
For  special  applications,  at  least, 
it  is  now  known  that  germanium 
dislikes  contact  with  most  solids 
and  liquids;  put  it  in  a  bottle, 
pump  the  air  out  and  admit  the 
right  kind  of  gas,  and  temperature 
and  humidity  as  well  as  mechan¬ 
ical  troubles  decline. 

►  TRANSITOR  .  .  .  Proofreaders 
will  please  curb  an  understandable 
urge  to  put  another  S  in  this  word, 
because  we  do  mean  transitor.  It 
is  a  word  used  by  some  tv-station 
engineers  to  describe  the  devices 
upon  which  the  camera  is 
focused  when  making  transitions 
between  scenes.  A  whirling  spiral 
disc  may  be  used,  for  example,  to 
denote  shifting  of  action  to  the 
thought,  dream  or  spirit  world. 

►  COVER  .  .  .  Several  contempo¬ 
rary  magazines  have  used  3-D 
front-cover  pictures,  supplying 
subscribers  with  the  necessary 
glasses.  Not  to  be  outdone,  it 
seems.  Electronics  mailed  out  a 
couple  of  copies  last  month  with 
faulty  front-cover  registry.  One  of 
them  just  bounced  back  from  the 
field  along  with  a  kidding  letter  and 
a  pair  of  plastic  specs.  Darned  if  it 
doesn’t  look  like  deliberate  3-D! 

129 


ELECTRONICS  — NovemiMr,  1953 


By  J.  E.  BINNS 

AHSociate  Engineer 
Brookhaven  Natiimal  Laboratory 
Upton.  N.  Y. 


West  ioc*  of  raactor  a1  BrookhoTM.  N.  Y.  RM*arch  workars  on  bolcony  or* 
perionninq  •xparimonta  with  nautron  baoma  amarginq  from  tha  raactor 


Electronic  Control 


Safe  operation  of  Brookhaven’s  nuclear  reactor  requires  use  of  several  types  of  electronic 
instruments  for  neutron  sensing  over  the  wide  range  of  levels  encountered.  Servo  system 
is  provided  for  automatic  operation  of  the  reactor  at  constant  level 


Brookhaven’s  nuclear  reactor 
consists  of  a  25-ft  cube  of 
graphite  that  contains  rods  of 
uranium,  the  fuel,  and  rods  of 
boron  steel  for  control.  Although 
this  reactor  was  designed  to  afford 
a  maximum  of  experimental  facili¬ 
ties  and  is  quite  different  from  the 
power-producing  and  fuel-breeding 
reactors  of  the  future,  it  presents 
many  of  the  same  instrumentation 
problems. 

The  major  problem  is  control  of 
neutron  production  in  the  reactor. 
Neutron  production  ranges  be¬ 
tween  10*  and  10“  neutrons  per 
second.  A  neutron  is  commonly  de¬ 
tected  by  allowing  it  to  be  absorbed 
by  some  nucleus  that  then  becomes 
unstable  and  splits  into  charged 
fragments  that  produce  copious 
ionization  in  passing  through  a 
gas.  These  gas  ions  are  collected  on 
a  charged  electrode  and  cause  a 
current  to  flow  in  the  external 
signal  circuit. 

At  high  neutron  levels  the  aver¬ 


age  signal  current  is  great  enough 
to  provide  a  usable  d-c  signal;  at 
low  neutron  levels  this  d-c  com¬ 
ponent  is  below  the  noise  level,  and 
it  becomes  necessary  to  count  indi¬ 
vidual  pulses  of  current. 

Starting  Up 

When  the  reactor  is  shut  down, 
all  the  neutron-absorbing  control 
rods  are  in  the  reactor  and  the 
neutron  level  is  so  low  that  it  has  to 
be  observed  by  an  ion  chamber  that 
utilizes  the  fission  of  U***.  The 
signal  consists  of  discrete  pulses 
that  average  about  one  per  second. 
The  circuit  rejects  low-energy 
noise  pulses,  equalizes  the  signal 
pulses  as  to  energy  content  and 
takes  a  time  average,  which  is  pro-: 
portional  to  the  average  pulse  rate. 
The  counting  rate  meter  is  illus¬ 
trated  in  Fig.  lA. 

The  operator  now  withdraws  one 
of  the  boron-steel  control  rods. 
Since  fewer  neutrons  are  being  ab¬ 
sorbed,  the  reactor  is  now  a  better 


multiplier  of  neutrons  and  the 
counting  rate  rises  on  an  exponen¬ 
tial  curve,  leveling  off  at  a  slightly 
higher  value. 

Withdrawal  of  each  successive 
rod  causes  an  increase  in  counting 
rate,  the  increments  becoming 
larger  and  larger.  These  are  anal¬ 
ogous  to  the  output  increments  ob¬ 
tained  from  an  amplifier  with  some 
positive  feedback  and  a  constant 
small  input  signal  when  the  gain 
is  increased  in  equal  steps.  These 
phases  of  the  reactor  startup  are 
shown  in  Fig.  2. 

By  the  time  the  counting  rate 
meter  goes  off  scale  with  an  in¬ 
crease  in  level  of  a  factor  of  104, 
the  next  instrument  begins  to  re¬ 
spond.  This  is  the  period  meter. 
See  Fig.  IB.  It  uses  a  boron-lined 
ion  chamber  to  sense  neutrons. 
Here  the  d-c  level  is  high  enough 
to  be  used  as  the  signal  for  a  d-c 
amplifier  whose  output  is  propor¬ 
tional  to  the  time  derivative  of  the 
logarithm  of  the  input,  that  is,  to 
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of  a  Nuclear  Reactor 


the  percentage  rate  of  rise  of  the 
neutron  level  or  to  the  reciprocal  of 
the  reactor  period.  At  this  stage  of 
startup  the  response  is  in  the  form 
of  a  transient  deflection  that  be¬ 
comes  larger  with  each  successive 
rod  withdrawal. 

The  reactor  is  still  subcritical, 
that  is,  the  neutron  level  is  a  func¬ 
tion  of  control-rod  positions.  Even¬ 
tually  the  reactor  becomes  super¬ 
critical,  which  means  that  the 
neutron  level  rises  exponentially 
without  apparent  limit.  This  is 
analogous  to  the  building  up  of 
amplitude  of  self-sustained  oscilla¬ 
tion  in  an  amplifier  after  critical 
gain  has  been  exceeded. 

The  farther  the  rod  has  been 
pulled  past  the  critical  position  the 
greater  is  the  rate  of  rise  of  the 
neutron  level.  The  period  meter 
now  shows  a  steady  reading.  The 
operator  adjusts  the  rod  to  give  a 
safe  rate  of  rise.  If  he  brought  up 
the  neutron  level  on  too  short  a 
period  there  would  be  danger  cf 
overshooting  the  safe  maximum 
level  and  damaging  the  fuel  as¬ 
semblies  by  excessive  temperature. 

At  some  time  during  the  ex¬ 
ponential  rise  of  neutron  level  the 
d-c  signal  from  another  boron-lined 
chamber  becomes  large  enough  to 


deflect  a  sensitive  galvanometer. 
The  operator  can  follow  the  rise  by 
means  of  the  galvanometer. 

As  the  desired  level  is  ap¬ 
proached,  the  operator  slows  down 
the  rise  by  inserting  a  control  rod. 
The  trick  is  to  bring  the  rod  to 
such  a  position  that  the  reactor  is 
just  critical  at  the  desired  level, 
that  is,  so  that  the  level  neither 
rises  nor  falls. 

Operation  at  Constant  Level 

In  practice  the  reactor  is  always 
either  slightly  subcritical  or 
slightly  supercritical,  so  that  the 
level  is  either  slowly  falling  or 
slowly  rising.  To  maintain  a  con¬ 
stant  average  level  it  is  necessary 
to  keep  moving  the  rod  slightly 
about  the  critical  position.  This 


FIG.  3 — Typical  oparatlaa  cycto  of  a 
nuclooT  roactor 


may  be  done  by  the  operator  or  by 
a  servo  that  uses  a  boron-lined 
chamber  to  sense  neutron  level. 

Safety  Provisions 

During  high-level  operation,  the 
plant  is  constantly  monitored  to 
detect  excessive  neutron  level  or 
temperature  inside  the  reactor,  ex¬ 
cessive  gamma  radiation  or  the 
presence  of  radioactive  dust  in 
personnel  areas,  excessive  output  of 
radioactive  cooling  «ir  from  the 
stack  or  failure  of  the  cooling 
system.  Certain  of  these  conditions 
will  cause  immediate  shutdown  of 
the  reactor,  while  others  will  sound 
an  alarm. 

Shutting  Down 

The  reactor  may  be  shut  down 
in  a  few  seconds  by  inserting  all 
control  rods  simultaneously,  either 
by  the  o^ierator  or  by  an  instru¬ 
ment.  When  all  control  rods  are  in, 
the  reactor  is  highly  si|,bcritical 
and  the  neutron  level  decays  with 
a  short  time  constant.  Figure  3 
shows  typical  operation  of  a 
nuclear  reactor. 

Design  and  construction  of  the 
Brookhaven  reactor  was  carried 
out  under  the  auspices  of  the 
Atomic  Energy  Commission. 
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Color-Television  Converter 

Chrominance  detail  is  heterodyned  into  the  pass  hand  of  transmission  medium  to  produce 
good  color  reception,  since  programs  sent  via  coaxial  circuits  with  2.7-mc  bandwidth 
would  otherwise  drop  out  color  information  from  television  signal.  Technique  produces 
results  comparable  to  those  encountered  in  cable-carried  monochrome 


iiAuai^ 


detail,  but  the  picture  is  generally 
considered  acceptable.  However,  a 
color  television  signal  made  up  of  a 
luminance  portion  and  a  color  sub¬ 
carrier  has  ail  the  chrominance 
information  at  the  high  end  of  the 
video  spectrum. 

A  loss  of  these  components  re¬ 
sults  in  a  picture  with  little  or  no 
color  information. 

Thus,  transmission  of  the  high- 
frequency  end  of  the  video  band 
becomes  a  matter  of  major  import¬ 


FIG.  2 — Typical  Blgnal  from  burst-fro- 
quency  ganorator  (A),  iraquancy  ra- 
•ponaa  ovar  a  microwava  transmission 
syslam  (B)  ond  fraquancy  limitation  Im- 
posad  by  cooxlal-cabla  transmission  (C) 


L-1,  capable  of  passing  video  fre¬ 
quencies  up  to  about  2.7  megacy¬ 
cles. 

In  monochrome  television  trans¬ 
mission,  the  energy  content  of  the 
higher-frequency  components  of 
the  picture  signal  is  relatively 
small  compared  to  that  of  the 
lower-frequency  components.  A  loss 
of  the  higher-frequency  compo¬ 
nents  results  in  a  picture  of  reduced 


Figure  1  shows  the  video  spec¬ 
trum  of  the  NTSC  field-test  signal. 
Band  sharing  is  accomplished  by 
adding  to  the  luminance  informa¬ 
tion  a  subcarrier  that  is  modulated 
by  chrominance  information.  The 
subcarrier  frequency  is  chosen  to 
be  an  odd  multiple  of  half  the  line 
frequency  (and  consequently  an  odd 
multiple  of  half  the  frame  fre¬ 
quency)  for  frequency  interleaving 
of  luminance  and  chrominance  in¬ 
formation.  In  practice,  the  sub¬ 
carrier  frequency  is  determined  by 
a  crystal  and  the  line-sync  genera¬ 
tor  is  locked  to  this  crystal  by 
frequency  divider  and  multiplier 
circuits. 

The  following  description  as¬ 
sumes  a  subcarrier  frequency  of 
3.579545  me.  What  follows  would 
generally  apply  to  any  subcarrier 
frequency  chosen. 


By  J.  Q.  REDDECK 

RCA.  Laboratories  Div. 

•  Princeton,  N.  J. 


and  H.  C.  GR0NBER6 

National  Broadcasting  Co. 
New  York,  N.  Y. 
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An  important  requirement  to  be 
I  met  by  any  color  television 
standards  proposed  for  commercial 
adoption  is  that  the  signal  be 
capable  of  satisfactory  transmis¬ 
sion  over  intercity  network  facili¬ 
ties. 

This  article  describes  a  method 
of  passing  NTSC  color  signals  over 
existing  facilities  that  do  not  pass 
the  full  range  of  frequencies  of  the 
proposed  specifications. 

Two  principal  types  of  facilities 
are  currently  available  for  long  dis¬ 
tance  transmission  of  monochrome 
television  programs.  One  is  a  ra¬ 
dio  relay  designated  by  the  Bell 
System  as  TD-2,  capable  of  passing 
the  full  video  range.  The  other  is 
a  coaxial  cable  system  designated 
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FIG.  4 — TransmHIer  termlnol  equipment  oilers  NTSC  color  signal  for  norrow-band 

transmission 


The  bandwidth  of  the  common- 
carrier  micVowave  system,  as  used 
for  television  transmission,  ex¬ 
tends  beyond  4  me ;  the  color  signal 
represented  by  Fig.  1  may  be  trans¬ 
mitted  without  modiheation.  Be¬ 
cause  color  reception  depends 
critically  on  the  frequency  response 
of  the  transmission  path,  it  is 
essential  that  the  microwave 
circuit.s  give  a  flat  frequency  re¬ 
sponse  up  to  4  me. 

The  pass  band  of  the  coaxial- 
cable  system  limits  the  total  spec¬ 
trum  of  the  signal  to  about  2.7  me. 


Transmission  of  the  signal  of  Fig. 
1  results  in  complete  loss  of  the 
chrominance  information. 

Facilities  Tests 

Late  in  1951,  color  demonstra¬ 
tions  were  given  in  Washington, 
D.  C.  Color  signals  originating  in 
New  York,  were  sent  over  both  the 
microwave  and  the  coaxial-cable 
systems.  To  check  the  performance 
of  the  network  paths,  extensive  use 
was  made  of  a  burst-frequency 
generator.* 

Figure  2A  shows  a  photograph 


of  the  signal  obtained  from  this 
generator.  The  simulated  composite 
video  signal  is  made  up  of  horizon¬ 
tal  sync  and  blanking  pulses,  with 
discrete  bursts  of  various  frequen¬ 
cies  during  picture  time.  This  unit 
was  initially  designed  to  provide 
a  quick  check  of  terminal  and  in¬ 
terconnecting  facilities  for  mono¬ 
chrome  television.  Its  use  is  equally 
applicable  to  color  transmission. 

A  frequency-response  over  the 
microwave  system  and  associated 
local  channels  is  shown  in  Fig. 
2B.  Such  a  test  must  be  made  using 


Although  at  the  present  time  the  use  of  the  heterodyne  conversion  equipment  is  necessary  when 
using  the  L-1  cable  carrier  system,  the  Bell  System  has  recently  developed  a  new  wide-band  cable  sys¬ 
tem  known  as  the  L-3.  This  system  is  nominally  8-mc  wide,  of  which  about  4  me  may  be  used  for 
television  and  the  remainder  for  other  services.  At  present  one  of  these  new  L-3  systems  is  in  opera¬ 
tion  between  New  York  and  Philadelphia  with  telephone  circuits  operating  over  it.  Tests  of  the  sys¬ 
tem  have  included  transmission  of  the  proposed  compatible  color  tv  signal. 

It  is  the  hope  of  the  broadcasting  networks  that  certain  sections  of  the  country  now  served  only  by 
the  L-1  systems  will  be  the  first  to  be  benefited  by  L-3  installations,  although  the  Bell  System  has 
made  no  announcement  of  its  plans  in  this  regard.  Wherever  this  is  done,  the  use  of  conversion  equip¬ 
ment  for  color  will  no  longer  be  necessary. 

The  foregoing  does  not  imply  that  good  compatible  color  pictures  will  not  be  available  by  net¬ 
work  except  where  the  L-3  system  is  available.  Color  pictures  transmitted  over  the  L-1  coaxial  cable 
system  using  the  telephone  company's  heterodyne  conversion  equipment  compare  favorably  with  the 
transmission  afforded  by  the  newly  developed  L-3  system  and  with  that  of  radio  relay  facilities. 

The  Editors 
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FIG.  S — R«c»iT*r  tcrmiBal  •qulpmrat  trcnulotM  2.4-mc  tubcarrivr  bock  to  3.6  me 
usfaiQ  iUlon  and  hoiorodyno  principle 


oscilloscopes  of  bandwidth  greater 
than  that  of  the  circuit  being 
tested.  The  response  is  fairly  well 
down  at  4.3  me,  as  shown  by  the 
last  burst. 

Figure  2C  shows  a  frequency-re¬ 
sponse  check  made  over  the  coaxial- 
cable  system  including  associated 
facilities.  Amplitude  of  the  last 
burst  indicates  that  the  response 
is  still  good  at  2.4  me. 

Color  Conversions 

When  narrow-band  coaxial-cable 
transmission  is  used,  retention  of 
much  of  the  chrominance  informa¬ 
tion  in  the  NTSC  color  signal  may 
be  accomplished  by  suitable  con¬ 
version  equipment  at  the  trans¬ 
mitting  and  receiving  cable  term¬ 
inals.  This  equipment  operates  on 
the  composite  color  signal  so  that 
frequency  components  around  the 
subcarrier  frequency  are  translated 
into  the  pass  band  of  the  coaxial- 
cable  system. 

As  an  alternative  method*,  the 
color  studio  can  employ  an  encoder 
operating  at  2.4  me,  which  receives 
information  from  the  color  cameras 
directly.  The  advantage  of  the  con¬ 
version  method  to  be  described  lies 
in  its  flexibility.  Circuit  complexi¬ 
ties  of  a  color  encoder  are  avoided. 
Also,  the  conversion  equipment  can 
be  remote  from  the  studio,  allow¬ 
ing  full-band  transmission  to  a 
point  such  as  Toledo,  with  re¬ 
stricted-band  transmission  over  co¬ 
axial  cable  to  some  other  point, 
such  as  Dayton. 

The  translating  equipment  is  de¬ 
signed  to  provide  approximately  2 
me  of  luminance  detail,  and  0.3  me 
of  chrominance  detail.  By  means  of 
Alters  the  transmitting  terminal 


equipment  divides  the  composite 
color  signal  into  two  bands  of  fre¬ 
quencies  as  indicated  in  Fig.  3A. 
The  first  band  contains  frequency 
components  of  the  signal  extending 
from  0  to  2  me.  The  second  band 
contains  components  whose  fre¬ 
quencies  extend  0.3  me  on  each  aide 
of  the  subcarrier  frequency  /„ 
3.679545  mC. 

This  second  band  is  moved  down 
in  frequency  by  heterodyning  so 
that  it  is  adjacent  to  the  O-to-2  me 
band.  The  new  spectrum  of  the 
signal  is  thus  limited  to  2.7  me, 
as  shown  in  Fig.  3B.  This  signal  is 
sent  over  the  coaxial  cable  to  the 
receiving  terminal  equipment.  Here 
the  two  bands  are  separated  and 
the  upper  band  moved  back  to  its 
original  position  by  heterodyning. 

The  transmitter  terminal  equip¬ 
ment  that  alters  the  NTSC  color 
signal  for  narrow-band  trans¬ 
mission  is  indicated  in  the  block 
diagram  of  Fig.  4.  First,  a  linear- 
phase-shift  low-pass  filter  selects 
the  luminance  components  extend¬ 
ing  out  to  2  me.  An  w-derived  band¬ 
pass  filter  selects  the  components 
that  extend  0.3  me  on  each  side  of 
the  subcarrier  frequency  /„  3.679- 
545  me.  This  band  is  then  lowered 
by  heterodyning  in  a  mixer  with  a 
sine-wave  voltage  whose  frequency 
is  6/3  times  the  color  subcarrier 
frequency,  or  6.966909  me. 

A  second  m-derived  band-pass 
filter  follows  the  mixer.  This  filter 
selects  only  the  difference  fre¬ 
quency  components  that  extend 
0.8  me  on  each  side  of  §  f„  or 
2.386864  me.  This  band  around 
2.4  me  is  then  added  to  the  low-pass 
band  to  give  a  spectrum  shown  in 
Fig.  3B.  All  components  originally 


near  3.6  me  are  now  near  2.4  me.  In 
effect,  the  subcarrier  has  been  low¬ 
ered.  The  synchronizing  burst  is 
now  a  burst  of  2.386364  me.  This 
new  spectrum  can  now  be  trans¬ 
mitted  over  a  system  limited  to 
about  2.7  me. 

Terminal  Inverter 

The  receiver  terminal  equipment 
to  translate  the  2.4-mc  subcarrier 
back  to  3.6  me  is  shown  in  Fig.  6. 
Another  linear-phase-shift  low-pass 
filter  selects  the  luminance  com¬ 
ponents  extending  out  to  2  me.  An 
w-derived  band-pass  filter  selects 
the  components  extending  0.3  me 
on  each  side  of  2.386364  me.  This 
band  is  then  heterodyned  in  a 
mixer  with  a  signal  whose  fre¬ 
quency  is  again  5/3  /„  as  in  the 
transmitting  terminal. 

Another  w-derived  band-pass  fil¬ 
ter  following  the  mixer  selects  only 
the  difference-frequency  compo¬ 
nents,  which  extend  0.3  me  on  each 
side  of  Thus  the  color  subcarrier 
is  moved  back  to  its  original  value. 
The  band  around  3.579545  me  is 
added  to  the  low-pass  band.  The 
spectrum  of  Fig.  3A  is  recovered 
and  the  signal  is  ready  for  trans¬ 
mission  as  an  NTSC  color  signal  of 
reduced  detail. 

It  is  noteworthy  that  the  hetero¬ 
dyning  signals  at  both  the  trans¬ 
mitting  and  receiving  ends  of  the 
terminals  must  be  locked  to  the 
original  subcarrier,  /„  in  order  to 
maintain  the  455/2  ratio  between 
the  subcarrier  and  line  frequency. 
This  condition  is  established  by 
automatic -frequency -control  cir¬ 
cuits  in  both  the  transmitter  and 
receiver  terminal  equipment. 

An  oscillator  in  each  is  locked  to 
the  color  synchronizing  burst  of  its 
input  signal.  Thus  the  heterodyn¬ 
ing  signals  and  the  lower  subcar¬ 
rier  are  locked  to  the  original  sub¬ 
carrier  The  final  subcarrier  is 
thus  identical  in  frequency  to  the 
original  subcarrier.  Band  -  pass 
filters  at  both  terminals  must  be 
carefully  designed  to  eliminate  any 
undesired  components  introduced 
by  the  mixers. 

Reftwences 
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Air  photo  taken  with  camora  controllod 
by  automatic  iilm-tpood  tynchroniior. 
Sharp,  dotailod  photoqropha  roquiro 
(hot  film  and  profoctod  ground  imago 
moTo  through  camera  at  tame  speed 


By  HERBERT  E.  MEINEMA 

Lake  Forest,  III. 


Film  Synchronizer  for 
Aerial  Cameras 


Phototube-controlled  servo  system  measures  aircraft  ground  speed  and  adjusts  camera  film 
transport  to  keep  film  and  image  moving  at  same  rate,  regardless  of  speed  and  altitude 
changes.  Controls  compensate  for  camera  angle  and  focal  length  of  lenses 


Sharpness  of  the  photographic 
image  obtained  with  moving- 
filmstrip  aerial  cameras  is  largely 
dependent  on  accurate  correlation 
between  the  ground  speed  of  the 
plane  and  the  speed  of  the  film 
moving  past  the  lens.  Ground 
speed  data  obtained  from  usual  air¬ 
craft  indicators,  although  accurate 
over  longer  periods,  are  not  suffi¬ 
ciently  accurate  for  short-time 
variation. 

To  provide  a  means  of  con¬ 
tinuously  measuring  ground  speed, 
and  use  this  information  to  main¬ 
tain  proper  film  speed,  the  instru¬ 
ment  shown  in  the  block  diagram, 
Fig,  1,  was  developed. 

The  system  uses  a  phototube 
scanning  unit  to  measure  the 
angular  ground  speed  by  reflected 
light.  A  limiting  amplifier  and  a 
frequenc.v- responsive  detector  put 
the  phototube  output  into  a  square- 
wave  form  for  controlling  a  servo 


system  that  adjusts  the  film  speed 
to  follow  a  function  of  the  signal 
voltage. 

Scanner  Unit 

Operation  of  the  scanning  head 
is  shown  in  Fig,  2.  Two  parallel 
gratings  are  mounted  one  above 
the  other.  Each  grating  is  com¬ 
posed  of  alternate  transparent  and 
opaque  bands  lying  in  a  direction 
across  the  line  of  flight  of  the  air¬ 
craft.  A  ray  of  light  reflected  from 
a  single  point  on  the  ground  will 
be  alternately  transmitted  or  cut 
off,  as  the  point  moves  through 
positions  A,  B  and  C.  The  light 
transmitted  through  the  grating 
will  be  pulsating  in  character;  its 
frequency  W’ill  depend  upon  the 
pitch  of  the  grating  and  the  ratio 
of  the  grating  separation-  to  the 
altitude  and  ground  speed  of  the 
plane.  This  frequency  will  be  /  = 
sd/ap  where  f  is  the  frequency  in 


cycles  per  second,  a  is  the  ground 
speed  in  feet  per  second,  o  is  the 
altitude  of  the  plane  in  feet,  d  is 
the  grating  separation  in  inches 
and  p  is  the  pitch  of  grating  lines 
in  inches.  The  light  pulsations  are 
converted  into  electrical  pulsations 
by  phototubes  above  the  top 
grating. 

The  surface  of  the  earth  is  not 
uniform  in  appearance,  but  consists 
generally  of  terrain  having  many 
light  and  dark  areas  of  varying  size 
and  shape.  Light  pulses  transmitted 
through  the  gratings  from  light  re¬ 
flecting  points  on  the  ground  will 
be  identical  in  frequency  at  any 
given  instant  since  all  points  are 
moving  at  the  same  speed  relative 
to  the  plane.  The  relative  phase  of 
the  nulses,  however,  will  be  purely 
random. 

Since  the  total  amount  of  light 
received  by  the  gratings  is  directly 
proportional  to  the  number  of  re- 
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FIG.  1 — Block  dlaqrain  oi  iilm-BpMd  synchroniioi.  Error  aiqnal  irom  diiiorontial  om- 
plUlar  oporatM  Tariablo-apood  troiuunlsalon  to  balonc*  orror 


fleeting  points  in  the  field  of  view, 
percentage  modulation  of  the  light 
received  will  be  proportional  to 
l/\/n,  where  n  is  the  number  of 
light-reflecting  points.  The  magni¬ 
tude  of  the  pulsating  component  of 
the  modulated  light  will  also  be 
directly  proportional  to  the  bright¬ 
ness  of  ground  illumination  and  the 
average  degree  of  contrast  between 
light  and  dark  areas.  Also,  if  we 
assume  a  constant  size  for  the  re¬ 
flecting  areas  on  the  ground,  the 
amplitude  of  the  modulated  com¬ 
ponent  of  light  will  be  inversely 
proportional  to  altitude. 

Design  Factor 

In  the  practical  design  of  the 
scanner,  several  factors  had  to  be 
taken  into  account.  Grating  area 
had  to  be  kept  reasonably  small  be¬ 
cause  of  restrictions  on  the  size  of 
the  hole  in  the  fuselage  of  the  air¬ 
craft.  Included  angle  of  view  had 
to  be  as  large  as  possible  to  include 
the  greatest  number  of  reflecting 
points,  and  the  frequency  generated 
by  the  gratings  had  to  be  kept 
within  reasonable  limits  for  con¬ 
venience  in  amplifying  and  con¬ 
verting. 

A  single  slit  instead  of  a  grating 
would  not  have  been  suitable.  When 
flying  over  a  row  of  regularly 
spaced  reflections,  such  as  waves, 
the  frequency  of  the  signal  would 
be  a  function  of  the  number  of 
such  reflections  passed  over  per 
second,  rather  than  their  angular 
velocity.  As  many  lines  as  possible 
should  be  provided  in  the  gratings, 
but  due  to  diffraction  and  the 
difficulty  of  aligning  the  gratings 
the  minimum  practical  spacing  is 
about  0.020  inch,  with  a  separation 


of  3  inches  between  the  gratings. 
With  flight  limits  of  600  mph  at 
100  ft  altitude  and  260  mph  at  8,000 
ft,  the  signal  frequency  covers  a 
range  from  1,320  to  18  cycles  per 
second. 

The  top  grating  is  separated  into 
two  equal  areas  in  which  the 
pattern  in  one  is  displaced  from 
the  other  by  the  width  of  one 
opaque  line.  A  lens  assembly  above 
each  area  concentrates  most  of  the 
light  passing  through  the  gratings 
on  the  cathode  surfaces  of  the 
phototubes.  The  two  phototubes  are 
connected  in  series,  the  signal 
voltage  being  taken  from  the 
common  junction.  The  phototubes 
thus  receive  the  same  amount  of 
ambient  light,  but  a  reflecting  point 
on  the  ground  will  cause  light  to 
fall  first  on  one  tube  and  then  on 
the  other.  Ambient  light  is,  there¬ 
fore,  balanced  out  and  only  the 
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modulated  light  component  gener¬ 
ates  a  signal. 

The  phototubes  used  are  sensi¬ 
tive  in  the  red  region  as  it  has 
been  found  that  the  greatest 
terrain  contrast  lies  in  this  band. 
The  phototubes  must  be  well 
matched  in  current  for  identical 
light  values  and  must  remain  thus, 
irrespective  of  light  level,  tem¬ 
perature  and  aging.  They  must  also 
be  rigidly  constructed,  otherwise 
vibration  will  cause  the  generation 
of  spurious  freqjLiencies. 

Because  the  modulated  light  is 
very  low  in  level  it  is  important 
that  the  phototube  output  be  as 
high  as  possible  for  a  given  light 
input.  The  impedance  of  the  tubes 
is  on  the  order  of  1,000  megohms 
so  the  input  impedance  of  the 
amplifier  must  be  at  least  this  high. 
This  is  accomplished  by  feeding 
the  phototube  signal  into  a  cathode- 
follower  circuit.  Fig.  3. 

When  operated  at  high  speeds 
and  low  altitudes  the  large  areas  of 
reflection  on  the  ground  produce  a 
low-frequency  component  which 
will  blanket  the  signal  unless  re¬ 
moved.  The  constants  of  the 
cathode-follower  input  are  propor¬ 
tioned  to  attenuate  these  low-fre¬ 
quency  signals  and  an  additional 
two-section  high-pass  filter  network 
provides  additional  attenuation.  A 
high-gain  amplifier  stage  and  a 
cathode  follower  to  drive  a  shielded 
line  complete  the  unit.  The  com¬ 
plete  scanner  is  shock  mounted  with 
the  mounts  in  the  same  horizontal 
plane  as  the  center  of  mass  to 
prevent  rotational  vibration. 

Main  Control  Unit 

In  the  main  control  unit.  Fig.  4, 
the  signal  from  the  scanner  is 
clipped  in  several  stages  to  produce 
a  constant  amplitude  square  wave 
of  the  same  fundamental  frequency 
as  the  original.  The  square  wave  is 
then  used  to  trigger  a  multi¬ 
vibrator.  The  multivibrator  output 
is  rectified  to  obtain  a  d-c  potential 
directly  proportional  to  the  original 
ncanner-signal  frequency. 

The  signals  from  the  scanner  are 
usually  intermittent,  arriving  in 
bursts  and  disappearing  when  over 
low-contrast  areas  such  as  freshly 
plowed  fields  or  still  water.  The  d-c 
output  from  the  rectifier  is  used 
as  the  reference  voltage  for  the 
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FIG.  3 — Scann«i-unit  circuit  has  cothode-ioUowsr  input  to  prorido  hiqh  Impodonco 
for  phototubss.  Amplified  signal  is  fed  to  main  control  unit  through  shielded  line 


servo  system,  and  therefore,  must 
remain  steady,  changing  only  as 
the  frequency  of  the  signal  varies. 
To  provide  this  constant  reference, 
the  d-c  current  from  the  rectifier 
charges  a  capacitor,  and  the  volt¬ 
age  across  this  capacitor  is  used 
as  the  reference.  When  the  scanner 
signal  drops  below  a  threshold 
value  a  relay  drops  out,  disconnect¬ 
ing  the  charging  circuit  from  the 
capacitor.  Because  no  energy  is 
removed  from  the  capacitor,  other 
than  by  stray  insulation  leakage, 
the  voltage  across  it  remains  steady 
until  the  subsequent  signal  burst 
arrives.  The  servo  system  during 


the  no  signal  interval,  continues  to 
act  as  though  the  last  sigflal  were 
still  present. 

The  reference  signal  is  a  func¬ 
tion  of  the  relative  angular  velocity 
of  the  ground  image  with  respect 
to  the  aircraft,  whereas  the  actual 
speed  of  the  moving  film  in  the 
camera  is  a  function  of  the  focal 
length  of  the  lens  system  and  the 
angle  at  which  the  camera  points 
toward  the  ground.  To  correlate 
the  relative  speeds  of  the  scanner 
ground  image  and  the  lens  ground 
image  a  d-c  tachometer  is  mechan¬ 
ically  coupled  to  the  film  drive 
roller.  The  tachometer  output, 


which  is  directly  proportional  to 
film  speed,  is  modified  by  means  of 
attenuator  switches  so  that  for  a 
particular  focal-length  lens  and 
camera  angle,  the  film  speed  and 
ground-image  speed  are  the  same. 
One  attenuator  switch  is  set  up  so 
that  each  step  represents  a  lens 
focal  length,  and  the  other  at¬ 
tenuator  is  calibrated  for  various 
camera  angles. 

The  d-c  signal  after  passing 
through  the  lens  and  camera-angle 
attenuators  is  compared  to  the 
scanner  signal.  The  differential  or 
error  signal,  is  applied  to  a  phase¬ 
sensing  modulator  having  an  out¬ 
put  frequency  of  four-hundred 
cycles.  This  output  is  amplified  and 
used  to  energize  one  phase  of  the 
two-phase  servo  motor.  The  servo 
motor  drives  the  speed-control  shaft 
of  the  variable-speed  transmission 
until  the  reference  and  tachometer 
signals  are  in  balance,  at  which 
time  the  film  velocity  is  synchron¬ 
ized  with  the  ground-image  velo¬ 
city. 
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Polycathode  Counter 
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Techniques  using  tubes  to 
count  and  indicate  by  the  suc¬ 
cessive  movement  of  a  localized 
glow  between  a  number  of  cathodes 
in  a  gas-hlled  multi-electrode  cold- 
cathode  tube  have  been  described 
at  various  times'’***.  Such  tubes 
can  greatly  simplify  existing  meth¬ 
ods  of  scaling  and  indicating  pulses, 
permitting  digital  methods  to  be 
applied  in  fields  where  such  methods 
would  normally  be  too  expensive 
or  insufficiently  reliable. 

A  single  decade  scaler  using 
these  tubes  involves  one  counter 
tube  and  one  coupling  tube.  These 
scalers  cost  less  than  conventional 
circuits  using  neon  indicators.  Be¬ 
sides  being  simpler,  less  critical  of 
adjustment  and  more  reliable,  they 
are  more  economical  in  power  con¬ 
sumption  and  require  less  space. 

The  fastest  Ericsson  Dekatron 
tube'  is  the  GCIO/D  which  will 
count  up  to  20  kc.  Another  model, 
the  GCIO/B,  will  count  reliably  up 
to  2  kc. 
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Operating  Principle 

The  counter  tubes  operate  on  the 
principle  that  the  ionization  of  the 
gas  around  the  cathode  of  a  gas- 
discharge  tube  will  lower  the  strik¬ 
ing  potential  to  an  adjacent 
cathode. 

The  counter  tube  has  a  central 
anode  connected  through  a  load  re¬ 
sistor  to  B+,  with  ten  counter 
cathodes  arranged  symmetrically 
around  it  as  in  Fig.  1  and  connected 
independently  to  ground.  Between 
counter  cathodes  are  two  guide 
electrodes,  1G|  and  2G,.  Since  the 
ten  cathodes  have  similar  char¬ 
acteristics,  the  burning  potential  tp 
a  glowing  cathode  will  be  lower 
than  the  striking  potential  to  any 
other  cathode. 

Because  of  the  partially  ionized 
gas  in  the  region,  the  striking 
potential  from  the  anode  to  the  two 


Inlarnol  arrangement  ol  mUltaecond  Batching  counter  with  cover  open.  Po- 

timer.  Plug-ln  unit  at  upper  left  containa  lUlon  ot  glow  on  counter  tubes  at  top 

counter  and  driver  tubes  Indicate  number  being  set 


MUUaecond  timer  (top  unit)  being  used  with  regulated  current  source  to  measure 
delay  time  of  blasting  caps.  Count  is  started  by  application  ol  firing  voltage  and 
ended  by  sound  of  explosion  picked  up  by  microphone 


Tube  Applications 


Millisecond  timer,  batching  counter  and  oscilloscope  time  marker  use  polycathode 
counter  tubes  in  low-cost,  dependable  circuits.  The  basic  decade  scaler  units  used  in  these 
instruments  are  capable  of  counting  at  rates  up  to  20,000  per  second 


cathodes  adjacent  to  the  flowing  one 
will  be  less  than  to  the  more  distant 
ones.  In  Fig.  1,  if  the  glow  is  on  Xi 
and  the  IG  rail  is  negative  relative 
to  ground  by  an  amount  greater 
than  the  burning-striking  differen¬ 
tial  of  IGi,  the  glow  will  move  to 
1G|  since  it  has  the  smallest  burn¬ 
ing-striking  differential  because  of 
the  glow  on  X,.  While  IG  is  nega¬ 
tive,  the  tube  current  will  rise, 
causing  the  anode  potential  to  fall 
by  an  amount  approximately  equal 
to  this  negative  swing.  This  ex¬ 
tinguishes  the  glow  on  A',.  If  the 


FIG.  1 — Arremq«m«nt  of  cathodos 
around  anode  of  counter  tube.  Guide 
cothodee  2G  and  IG  are  used  to  trane- 
ier  glow  In  proper  direction  from  count¬ 
ing  cothodee  Ki  and  Kt 

driving  potential  to  the  IG  rail  is 
removed,  the  glow  will  remain  on 
1G|  since  the  striking  potential  to 
any  other  cathode  must  be  greater 
than  the  burning  potential  to  IGi. 
Similar  manipulation  of  the  2G 
rail  and  the  K  rail  will  put  the  glow 
on  Kt. 

In  practice  it  is  not  necessary  to 
manipulate  all  three  rails.  The  K- 
cathodes  are  kept  at  ground  poten¬ 
tial  and  the  guide  electrodes  are 
biased  relative  to  ground,  so  when 
there  is  no  signal  the  glow  is  stable 
only  on  one  of  the  A-rail  cathodes. 

Basie  Counter-Unit 

In  the  basic  counter  unit  a  pulse 
shaper  in  the  form  of  a  trigger  cir¬ 


cuit  is  used  to  supply  the  counter 
tube  with  a  standard  negative  sig¬ 
nal  having  uniform  amplitude  and 
good  edges. 

With  this  method  of  operation, 
bias  rails  for  the  guides  can  be 
eliminated,  providing  the  coupling 
time  constant  is  reduced  so  that 
when  IG  draws  current,  the  self¬ 
bias  produced  on  the  coupling  ca¬ 
pacitor  extinguishes  the  glow  on 
the  guides  after  the  integrating 
capacitor  has  been  charged  through 
2G.  Bias  for  the  output  cathode 
can  also  be  dispensed  with  if  the 
resistance  in  the  guide  circuits  is 
kept  high  enough  to  prevent  guide 
current  from  lowering  the  output 
current  to  a  point  where  insuffi¬ 
cient  output  is  available  to  drive  the 
next  stage.  This  presents  little  dif¬ 
ficulty  since  resistances  of  100  to 
200K  can  be  used  in  the  guide  re¬ 
turns,  and  lOK  is  the  minimum 


output-cathode  load  resistor  needed 
to  drive  the  coupling  trigger  cir¬ 
cuit. 

The  trigger  circuit  is  a  variation 
of  the  Schmitt  circuit,  modified  to 
operate  from  positive  signals  and 
give  good  negative  signals.  This 
circuit  is  straightforward,  de¬ 
signed  to  operate  from  a  minimum 
input  of  5  volts  positive  and  give  a 
uniform  output  of  100  volts  and 
about  O.S-millisecond  duration. 
Repetition  rate  is  limited  by  grid- 
current  paralysis  of  the  coupling 
capacitor.  For  high  repetition 
rates  diode  clamping  can  be  used 
to  eliminate  paralysis. 

Millisecond  Timer 

The  driver  and  counter  stage  is 
designed  as  a  unit  to  plug  into  a 
plug-panel,  with  the  end  of  the  tube 
showing  through  a  front  panel.  A 
timer  built  up  from  these  units  is 


FIG.  2 — MUUsaeoad  tiiMr  drcuil.  Thyratron  gating  dxcoit  is  naod  to  coanoct  crystal 
oscillator  to  counlor  units.  Bosic  drivor  and  counter  unit,  at  top  loft.  Is  ropootod 
in  otbor  two  counting  stages 
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PIG.  3 — Batching  counter  circuit.  Counter  tub*  V*  is  usod  as  ilip-ilop  switching 
unit.  Concentric  dials  In  ooch  soloctor  stags  are  tissd  lor  sotting  up  the  two 
numbers  lor  count 


shown  in  Fig:  2  and  the  photo. 

The  circuit  is  straightforward, 
using  a  1-kc  crystal  gated  by  a  con¬ 
ventional  gating  circuit  and  trig¬ 
gered  from  lock-on  2D21  gas- 
tetrode  trigger  tubes. 

The  instrument  is  used  for  rou¬ 
tine  determination  of  delay  times 
of  electric-delay  blasting  caps  and 
has  also  been  adapted  to  operate  as 
a  Geiger  scaler  by  substituting  a 
suitable  pulse  shaper  for  the  oscil¬ 
lator  unit. 

Batching  Counter 

Application  of  polycathode  count¬ 
er  tubes  has  been  made  to  the  al¬ 
ternate  batching  of  two  three-digit 
numbers.  The  specification  for  the 
unit  described  here  was  that  the 
machine  should  be  engaged  for  a 
preselected  number  of  revolutions 
and  disengaged  for  a  second  pre¬ 
selected  number. 

To  avoid  the  use  of  triple  gates 
to  indicate  when  counting  of  a 
three-digit  number  has  been  com¬ 
pleted,  the  number  is  subtracted 
from  1,000  and  this  complementary 
number  is  set  up  on  the  counter 
tubes.  The  count  is  then  completed 
to  1,000,  with  the  output  pulse  from 
the  last  stage  indicating  the  end  of 
count  This  pulse  operates  a  bi¬ 
stable  circuit  in  the  reset  unit 
which  sets  up  the  new  number  for 
the  second  counting  cycle. 

A  number  is  set  up  by  forcing 


the  glow  to  the  selected  cathode 
with  a  100-volt  negative  pulse  ap¬ 
plied  to  that  cathode  through  a  ten- 
position  selector  switch.  A  sepa¬ 
rate  switch  is  used  for  setting  up 
each  of  the  two  numbers.  The  two 
switches  for  each  counter  are 
mounted  concentrically  beneath  the 
visible  end  of  the  counter  tube. 
When  the  numbers  are  being  set 
up,  the  glow  moves  to  the  cathode 
corresponding  to  the  position  of  the 
switch  to  give  a  visual  indication  of 
the  number  selected. 

The  input  amplifier  stage  of  the 
batcher,  shown  in  Fig.  3,  amplifies 
and  shapes  the  signal  from  a  reluc¬ 
tance  pick-up  attached  to  a  moving 
member  of  the  machine  being  con¬ 
trolled.  The  output  is  differenti¬ 


ated  and  the  positive  pulse  used  to 
drive  V,  of  the  first  selector  unit. 

Selector  Units 

Three  selector  units  are  con¬ 
nected  in  series.  Tube  F,  is  a 
driver  stage  like  that  used  in  the 
millisecond  timer  and  V,  is  a 
GSIO/B  counter  tube.  Each  ca¬ 
thode  of  the  counter  tube  has  its 
own  resistor  and  is  also  connected 
to  the  appropriate  position  on  each 
of  the  two  concentric  selector 
switches.  These  switches,  set  to 
the  preselected  numbers,  receive 
the  resetting  pulse  through  block¬ 
ing  diodes  as  shown. 

Reset  Unit 

The  reset  unit  consists  of  driver 
bistable  counter  V„  and  reset- 
pulse  amplifier  V,.  The  unit  is  fed 
from  the  output  of  the  third 
counter. 

Bistable  counter  V,  is  a  counter¬ 
tube  with  alternate  cathodes  joined. 
As  the  glow  moves  from  cathode  to 
cathode  the  tube  acts  as  a  flip-flop, 
providing  positive  signals  alter¬ 
nately  to  the  two  grids  of  dual- 
triode  amplifier  V,.  These  ampli¬ 
fied  signals  are  a-c  coupled  to  the 
counter  units  via  stopping-diodes 
6D2  and  the  selector  switches.  The 
diodes  only  pass  the  negative  reset¬ 
ting  pulses  and  prevent  feedback  in 
the  resetting  chain  when  the  two 
numbers  have  a  common  digit  in 
the  same  position. 

Each  position  of  the  flip-flop  cor¬ 
responds  to  one  position  of  the  two- 
position  control  coupling  to  the 
machine.  On  the  completion  of  the 
preset  number  of  revolutions  the 


FIG.  4 — OaemogTOBa  of  cro  timlag  marks  prodneod  by  conater-tobo  morkor.  Output 
from  countor  tub*  (A)  is  cUppsd  and  dUisrontlatsd  (B).  With  a  supsrimpossd  ono> 
socond  pulss  (C)  ths  wots  is  integrotod  to  obtain  output  (D) 
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flip-flop  operates  and  the  machine 
is  switched  to  its  alternative  posi¬ 
tion.  At  the  same  time,  the  second 
preset  number  is  set  up. 

Control  Switch 

The  control  switch  has  five  posi¬ 
tions.  In  the  RUN  position  the  ma¬ 
chine  is  coupled  to  the  input  and 
the  batching  action  is  as  described. 

In  the  CHECK  position,  repeated 
operation  of  the  test-reset  push¬ 
button  operates  the  flip-flop  and 
resetting  circuits  by  injecting 
pulses  into  F„  causing  the  two  pre¬ 
set  numbers  to  appear  alternately. 

The  SET  positions,  one  for  each 
number  to  be  set,  operate  as  de¬ 
scribed  above.  Rotation  of  the 
switch  to  the  selected  number  is 
indicated  by  rotation  of  the  glow 
to  the  cathode  corresponding  to  the 
number  set. 

The  50-CPS  position  of  the  control 
switch  allows  the  whole  instrument 
to  be  tested,  without  running  the 
controlled  machine,  by  injecting  a 
power-line  signal  to  simulate  pulses 
from  the  pickup  unit. 

The  clutch  controlling  the  batch¬ 
ing  operation  of  the  machine  is 
operated  by  signals  from  the  plates 
of  V,. 

Although  F,  has  been  coupled  as 
a  bistable  stage  to  cover  two  re¬ 
quired  conditions  of  the  machine  to 
be  controlled,  the  use  of  the  12- 
cathode  GS12/B  would  allow  multi¬ 
stable  circuits  to  cover  2,  3,  4,  6  or 
more  different  conditions. 

CRO  Time  Marker 

A  further  application  of  counter 
tubes  utilizes  the  waveform  appear¬ 


ing  at  the  anode  to  provide  timing 
marks  on  oscilloscope  traces,  as 
shown  in  Fig.  4.  In  the  circuit  of 
Fig.  5,  the  output  of  a  1-kc  crystal 
oscillator  is  stepped  down  to  100 
cps  by  the  first  counter  stage.  This 
output  is  used  to  drive  the  second 
counter  stage  through  an  amplify¬ 
ing  and  inverting  triode. 

The  output  from  the  anode  of  the 
second  counter  is  shown  in  Fig.  4A. 
The  large  positive  square  pulses 
correspond  to  the  tenth  counts  and 
the  thickening  of  the  trailing  edges 
of  the  other  pulses  correspond  to 
the  movement  of  the  glow  from  a 
cathode  to  the  following  guide  elec¬ 
trodes. 

By  cutting  off  the  negative  part 
of  the  pulses  just  above  where  this 
thickening  occurs,  the  effect  can  be 
eliminated.  This  clipping  is  car¬ 
ried  out  by  diode  Vi,  bias  being 
obtained  through  a  20K  potentiom¬ 
eter.  When  this  waveform  is  dif¬ 
ferentiated  by  the  R-C  circuit  in 
the.  output  of  Vi,  it  appears  as  in 
Fig.  4B.  The  tenth  pulse  corre¬ 
sponds  to  the  trailing  edge  of  the 
large  positive  pulse  of  Fig.  4A,  and 
is  consequently  larger  than  the 
other  nine,  the  relative  sizes  being 
dependent  on  the  bias  setting  of  the 
20K  potentiometer. 

To  provide  a  straight  base  line 
from  which  measurements  of  dis¬ 
placement  might  be  made,  this  out¬ 
put  is  passed  through  diode  V, 
which  has  its  anode  biased  posi¬ 
tively.  The  diode  cuts  off  the  erra¬ 
tic  base  line  of  Fig.  4B  and  refers 
the  pulses  to  a  potential  determined 
by  the  330K  and  5K  divider. 

The  tliird  counter  unit  is  driven 


through  triode  Vu  from  the  output 
cathode  of  the  second  counter.  The 
output  from  this  counter  consists 
of  a  100-millisecond  positive  square 
wave  with  a  repetition  rate  of  one 
per  second.  As  this  pulse  is  too 
long  for  the  purpose  of  time  mark¬ 
ing,  it  is  differentiated  and  the 
negative  pulse  from  the  trailing 
edge  rejected  by  V,.  The  220K  and 
68K  divider  control  the  size  of  this 
positive  pulse,  so  as  to  reject  the 
small  variations  due  to  the  inter¬ 
vening  nine  counts  of  the  second 
counter. 

This  pulse,  recurring  at  intervals 
of  one  second,  is  superimposed  on 
the  signal  output  from  V,  by  feed¬ 
ing  it  to  the  common  150K  load  re¬ 
sistor.  The  resultant  waveform  is 
shown  in  Fig.  4C.  This  photograph 
was  obtained  by  brightening  the 
beam  with  the  differential  of  this 
signal.  Without  brightening,  the 
pulses  are  too  sharp  to  register 
without  over-exposing  the  base 
line.  For  practical  purposes  this 
is  not  convenient.  Instead,  the  out¬ 
put  is  integrated;  the  result  being 
as  shown  in  Fig.  4D.  This  was  ob¬ 
tained  by  using  a  drum  camera 
having  a  time  sweep  of  approxi¬ 
mately  6  inches  per  second,  and 
using  a  steady  beam  brightness. 
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FIG.  S — Tima  marker  drcull  for  cothode-roy  oactlloacope.  Cryalol- controlled  oacillalor  suppUee  l.OOO-cycle  alqaal  to  three  conatet 
stages  and  yoriatlons  of  Toltage  at  anode  of  counter  tube  are  uaed  to  Indicate  tenth  and  hundredth  second  morks 
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Antenna-Matching 


Frequently  it  is  necessary  to 
estimate  the  transfer  efficien¬ 
cies  of  networks  used  to  match 
arbitrary  load  impedances  to  feed 
cables  or  transmission  lines. 

Such  a  problem  arises  when  mak¬ 
ing  a  choice  between  two  possible 
antennas  for  use  in  a  particular  ap¬ 
plication. 

The  approach  to  be  described  is  to 
calculate  the  matching  efficiency  for 
all  possible  antenna  impedances 
based  upon  some  idealized  network 
capable  of  matching  all  impedances 
likely  to  be  encountered. 


yielding  the  highest  efficiency  is 
chosen,  the  circuits  reduce  to  the 
simple  L-type  networks  shown  in 
Fig.  2.  These  circuits  are  the  ideal¬ 
ized  networks  on  which  the  match¬ 
ing  efficiency  will  be  based.  The  re¬ 
gion  of  the  impedance  plane  that 
each  of  the  circuits  matches  is  also 
shown. 

Calculations 

Using  the  circuits  of  Fig.  2  and 
assigning  specific  loss  values  to  the 
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elements,  it  is  possible  to  calculate 
matching  efficiency  for  every  value 
of  R  and  X  and  to  present  the  in¬ 
formation  as  contours  of  constant 
efficiency  in  the  R-X  plane.  Nor- 
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equivalent  Circuits 


The  basic  circuits  of  Fig.  1  per¬ 
mit  an  infinite  variety  of  impedance 
transformations.  Each  particular 
combination  yields  a  different  value 
of  efficiency.  If  the  combination 
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Network  Efficiency 


Charts  used  to  estimate  transfer  efficiencies  of  networks  matching  load  impedances  to 
transmission  lines  and  feed  cables.  Typical  use  is  in  choosing  between  two  possible 
types  of  liaison  antennas  for  installation  in  a  particular  aircraft 


malized  antenna  reactance  X  = 
XJZ,  as  a  function  of  normalized 
antenna  resistance  R  =  RJZ,  for 
a  certain  matching  efficiency  is 
given  by  the  expression 


A'  «  -  [QH  (1  — 

Vfi/,  -  (R^/n^r  •  (1) 

and 

X  -  pR/(p*— \ 

(1  *  V'»a‘«[l+(l-v«»ft)/p-l  /  (2) 


where  Q  =  Q  of  the  network  induc¬ 
tors,  D  =  dissipation  factor  of  the 
network  capacitor,  ■»)  =  efficiency, 

?  =  r>V(l-Tri)  and*=  [(1/Q)  -I- 

/>]/  (1  -  -n). 

Equation  1  applies  to  the  region 
in  the  impedance  plane  matched  by 
the  circuit  of  Fig.  2A,  while  Eq.  2 
applies  to  the  region  matched  by  the 
circuit  of  Fig.  2B.  For  the  circuit 
of  Fig.  2A  the  loss  in  the  capacitor 
is  almost  always  negligible  com¬ 
pared  to  the  loss  in  the  inductor. 
Thus  D  does  not  appear  in  Eq.  1. 
For  the  circuit  of  Fig.  2B  it  is  not 
possible  to  ignore  the  loss  in  the 
capacitor. 

EHiciency  Charts 

The  charts  show  contours  of  con¬ 
stant  efficiency  in  the  R-X  plane. 
Logarithmic  impedance  scales  are 
used.  The  slight  discontinuities 
that  appear  in  two  of  the  higher- 
efficiency  contours  result  from  an 
approximation  made  in  deriving  Eq. 
2.  Maximum  error  occurs  at  the 
boundary  between  the  domain  of 
Eq.  1  and  that  of  Eq.  2.  This  error 
is  not  large,  however. 

Use  of  Charts 

To  use  the  chart,  the  impedance 
to  be  matched  is  first  normalized 
with  respect  to  the  feed-cable  im¬ 
pedance.  The  normalized  impedance 
is  then  found  on  the  chart  and  the 
efficiency  of  match  determined  by 
inte'rpolation  between  the  two  con¬ 
tours  enclosing  the  'point.  It  has 
been  found  that  for  a  coil  Q  equal  to 
100  the  chart  gives  a  good  approxi¬ 
mation  for  frequencies  below  15  me, 
while  for  a  coil  Q  equal  to  50  the 
chart  gives  a  better  approximation 
at  frequencies  between  15  and  24 
megacycles. 
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Bridges  Measure 


Junction  transistors  operating  at  moderately  high  frequencies  possess  many  of  the  complex¬ 
ities  of  vacuum  tubes  operating  at  very  high  frequencies.  Special  bridge  circuits  measure 
admittance  parameters  to  specify  transistor  small-signal  operation 


Small-signal  operation  of  a 
transistor  is  accurately  speci¬ 
fied  by  means  of  four  complex  pa¬ 
rameters  having  both  real  and 
reactive  components.  Eight  quanti¬ 
ties  must  be  measured,  and  since 
these  quantities  in  a  fixed  environ¬ 
ment  are  potentially  a  function  of 
operating  voltage,  current  and 
frequency,  the  measurement  equip¬ 
ment  must  have  considerable 
flexibility. 

The  bridge  equipments  to  be  de¬ 
scribed  operate  in  the  frequency 
range  of  approximately  one  kilo¬ 
cycle  to  one  megacycle  although  by 
suitable  modifications  the  range 
can  be  extended.  These  bridges  use 
a  multifrequency  test  signal  such 
as  a  square-wave,  pulse,  or  swept- 
frequency  test  signal.  Multielement 
equivalent  circuit  representations 
can  thus  be  obtained  which  are 
valid  over  a  wide  range  of  fre¬ 
quencies  so  that  an  ordinarily 
complex  measurement  task  is  con¬ 
siderably  simplified. 

Small-Signal  Operation 

The  small-signal,  and  therefore 
linear,  operation  of  a  transistor 
is  accurately  determined  by  means 
of  four  independent  parameters. 
These  are  generally  chosen  as  the 
coefficients  in  equations,  associated 
with  the  input  and  output  ter¬ 
minals.  These  terminal  equations 
may  be  written  in  either  a  loop  or 
nodal  form ;  the  resulting  inde¬ 
pendent  parameters  are  impedances 
or  admittances  respectively. 

The  bridges  described  here  have 
been  designed  to  measure  the  ad¬ 
mittance  parameters.  This  choice 
of  admittance  rather  than  im¬ 
pedance  parameters  was  dictated 
by  several  factors;^  the  most  im¬ 
portant  of  these  factors  is  the 


FIG.  1 — Two-9«n«rator  (A)  and  on*-q»n- 
•rator  (B)  •qulvalnnt  traniialor  circuits 


FIG.  2 — Block  form  (A)  and  dotailsd  dr- 
cuil  (B)  of  f »»«  admitlancs  bridge 


greater  ease  with  which  the  ad¬ 
mittance  parameters  can  be  meas¬ 
ured  as  compared  with  the  im¬ 
pedance  parameters. 

Since  many  circuit  applications 
for  a  junction  transistor  will  use 
a  common-emitter  connection 
(emitter  element  common  to  both 
input  and  output  circuits),  this 
paper  will  consider  the  measure¬ 
ment  of  the  admittance  parameters 
associated  with  a  common-emitter 
circuit.  The  appropriate  nodal  or 
loop  parameters  associated  with 
other  circuits  can  be  obtained  by 
suitable  transformations.* 

The  four  admittance  parameters 
are  indicated  in  Eq.  1  and  2.*  These 
equations  are  KirchhofF’s  nodal 
equations  for  the  base  and  collector 
respectively  when  the  a-c  base-to- 
emitter  voltage  and  a-c  collector-to- 
emitter  voltage  are  Vt,  and  V,.  re¬ 
spectively  and  the  a-c  base  current 
and  a-c  collector  current  are  7»  and 
I,  respectively.  The  admittance 
parameters  are  further  defined  by 
means  of  Eq.  3,  4,  5  and  6,  which 
equations  also  serve  as  a  basis  for 
the  admittance  measurements  to  be 
described 


7»  “  ysbt  -I-  v*e«  (1 

7«  “  -f"  Ven  (2) 

Vbbt  "■  Ohh,  -1- 

<■  input  admittance  with  output 
short-circuited  (.3) 

yw<  “  Qhc*  +  jbhtt 

—  reverse  transfer  (feedback) 
admittance  with  input  short- 
circuited  (4) 


Vtbt  ■■  -+• 

fonrard  transfer  admittance 
with  output  short-circuited.  (5) 

Vett  "■  Om.  -h  jbeet 

«  output  admittance  with 

input  short-circuited.  (fi) 

The  nodal  equations  1  and  2  can 
be  depicted  most  directly  by  means 
of  the  two-generator  equivalent 
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circuit  shown  in  Fig.  lA.  The  more 
familiar  one-generator  «  equivalent 
circuit  is  shown  in  B'ig.  IB. 

The  small-signal  circuit  opera¬ 
tion  of  a  transistor  can  be  com¬ 
pletely  determined  after  the  ad¬ 
mittance  parameters  have  been 
measured.* 

If  the  measurement  frequency  is 
low  enough,  the  admittance  param¬ 
eters  are  es.sentially  conductance 
parameters.  These  conductance 
parameters  are  very  useful 
throughout  the  audio  frequencies 
and  can  be  measured  on  a  General 
Radio  Type  561  vacuum-tube 
bridge.  This  bridge  is  useful  be¬ 
cause  l/g,„  and  i*.,.  for  a 

transistor  are  the  same  as  g„,  r, 
and  u  for  a  vacuum  tube  and  g^^,, 
1/P»».  and  :j.*,  are  the  same  quanti¬ 
ties  measured  on  the  grid  side  of 
the  vacuum  tube.  The  bridge 
balances  out  reactive  effects. 

The  vacuum-tube  bridge  can  be 
used  to  measure  d-c  conductance 
coefficients’  of  junction  transistors. 
The  method  of  measurement  is  the 
same  as  for  small-signal  param¬ 
eters,  but  the  d-c  terminal  volt¬ 
ages  and  currents  are  zero.  The 
bridge  can  also  be  used  to  measure 
open-circuited  self-impedance  loop 
parameters  by  using  a  current  bias 
rather  than  the  usual  voltage  bias. 

Since  the  bridge  balances  out  the 
reactive  component,  measurement 
of  either  reactive  or  susceptive 
parameters  at  1,000  cps  can  be 
made.  The  simplest  method  of 
doing  this  is  by  substitution.  First, 
balance  the  bridge  with  the 
transistor ;  second,  remove  the 
transistor  and  connect  an  adjust¬ 
able  passive  network  between  ap¬ 
propriate  terminals  of  the  bridge; 
third,  rebalance  the  bridge  by  ad¬ 
justment  of  the  passive  network. 


Photograph  of  r»t«  bridqo  panol  is  typical  of  othor  tost  sots  doscribod 


Under  chassis  tIow  shows  orrangomont  of  components  and  generous  uso  of 

shielding 


The  value  of  the  passive  network  is 
the  desired  result. 

To  determine  performance  of  a 
transistor  as  a  function  of  fre¬ 
quency,  both  conductance  and  sus- 
ceptance  components  of  the  ad¬ 
mittance  parameters  must  be 
known.  These  parameters  can  be 
measured  using  the  four  ad¬ 
mittance  bridges  to  be  de¬ 
scribed,  at  any  frequency  desired 
from  approximately  1  kc  to  1  me. 
These  admittance  bridges  are  for 
measuring  pnp  junction  transis¬ 
tors.  It  is  only  necessary  to  reverse 
the  various  voltage  polarities  to 
measure  npn  junction  transistors. 

The  admittance  bridge  is 
.show-n  in  block  form  in  Fig.  2A.  A 
test  signal  of  suitable  amplitude 
and  frequency  is  connected  to  a 
bridge  arrangement  of  net¬ 


work  and  /Jj-transistor.  It  is 
usually  convenient  to  make  R,  =  R, 
in  which  case  the  bridge  will  be 
balanced  when  the  ytt,  network 
has  the  same  admittance  as  is 
present  between  the  transistor 
base  and  emitter. 

The  presence  of  R»  can  be  com¬ 
pensated  for  by  connecting  an 
identical  resistor  across  the  Vu. 
network.  A  detailed  circuit  of  the 
l/»».  test  set  is  shown  in  Fig.  2B. 

Battery  Operation 

Consider  first  the  d-c  operation 
of  the  transistor.  The  collector-to- 
emitter  voltage  is  supplied  by 
means  of  a  lO-position  selector 
switch  and  nine  R-M  cells.  This 
arrangement  permits  nominal  1.3- 
volt  steps  in  Vc*.  The  base-to- 
emitter  voltage  is  established  with 
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the  aid  of  a  potentiometer  and  an 
external  V,»  bias  battery. 

Normally,  only  two  elements  are 
required  in  the  y..,  network  for 
IH)int-by-point  measurements.  Ex¬ 
perience  has  indicated  that  if  .y», 
i.H  small,  to  a  fairly  good  approxi¬ 
mation  y..,  can  be  represented  as 
a  pure  conductor  y»,',  associated 
with  base  lead  conductance  in 
.series  with  a  parallel  ctinductor, 
.(U.,  and  capacitor  ,C»-,.  Here,  h’ 
denotes  an  internal  base  point  con¬ 
nected  to  the  external  base  b 
through  an  ohmic  resistor 

This  network  arrangement  of 
y.*,  is  very  useful  since  it  yields 
directly  elements  of  some  physical 
importance  and  elements  that  are 
to  a  good  approximation  inde¬ 
pendent  of  frequency.  However, 
since  there  are  three  elements  to 
be  balanced,  the  correct  balance 
can  be  obtained  only  by  multi¬ 
frequency  testing.  Multifrequency 
testing  is  achieved  by  using  a 
square-wave,  pulse,  or  a  swept-fre- 
quency  test  signal  that  contains 
multiple  frequencies.  The  bridge 
equipment  and  null  indicator  must 
be  wide  band  in  its  frequency  re¬ 
sponse.  The  operation  of  the  y*,. 
teat  set  for  the  three  types  of 
multifrequency  test  signals  men¬ 
tioned  is  indicated  in  Fig.  3. 

The  top  tracing  is  the  input  test 
signal.  The  second  tracing  is  the 
test  signal  applied  to  the  trans¬ 
istor.  The  third  tracing  indicates 
the  null  (zero)  signal  when  all 
three  elements  of  the  y«,  network 
are  properly  adjusted. 

The  fourth  tracing  indicates  the 
null  signal  when  y..-  is  unbalanced. 


The  fifth  tracing  indicates  the  null 
signal  when  ,y»',  is  unbalanced.  The 
sixth  tracing  indicates  the  null 
signal  when  .C.-.  is  unbalanced. 
From  the  shape  of  the  null  signal 
the  cause  of  the  unbalance  is  as¬ 
certainable  so  that  a  complete 
balance  can  be  easily  and  rapidly 
obtained. 

A  multifrequency  test  signal  has 
considerable  merit  over  a  single¬ 
frequency  teat  signal  even  when 
only  a  resistive  and  reactive 
element  are  to  be  balanced  because 
the  cumulative  effect  of  small  phase 
shifts  of  individual  component 
frequencies  provides  a  compara¬ 
tively  large  net  unbalanced  null 
signal. 

Output  Admittance 

The  y.„  test  set  is  similar  to  the 
»/*.,  test  set  and  is  shown  in  block 
form  in  Fig.  4A.  Assuming  R,  =  /?, 
when  the  bridge  is  balanced,  the 
admittance  of  the  y„.  network  is 
equal  to  the  y„,  admittance  of  the 
transistor  shunted  by  R,. 

It  is  not  possible  to  make  R. 
large  enough  to  be  negligible.  Ac¬ 
cordingly  Rt  is  made  as  large  as 
possible  and  then  comijensated  for 
by  connecting  a  resistor  of  equal 
value  across  the  y,„  network.  The 
detailed  circuit  arrangement  for 
the  y„,  test  .set  is  shown  in  Fig.  4B. 
A  variable  (0  to  300  volt)  regu¬ 
lated  power  supply  can  be  used  to 
provide  collector  bias. 

The  arrangement  of  the  nine  1.3- 
volt  R-M  cells  together  with  the 
selector  switch  and  pushbutton 
switch  is  essentially  an  infinite  re¬ 
sistance  voltmeter  for  setting  Vc»- 


A  vacuum-tube  voltmeter  may  be 
used  instead. 

Transfer  Admittance 

The  y,».  test  set  is  somewhat  dif¬ 
ferent  from  the  preceding  two 
tests  since  it  measures  transfer  ad¬ 
mittance  rather  than  self  ad¬ 
mittance.  The  block  diagram  for 
the  bridge  arrangement  of  the  y.». 
test  set  is  shown  in  Fig.  5A.  The 
operation  of  this  bridge  circuit*  can 
be  better  understood  by  referring 
to  Fig.  lA  and  Fig.  6A. 

When  the  bridge  is  balanced,  y.». 
is  given  by  the  value  of  the  y.*,  net¬ 
work  elements.  Also,  when  the 
bridge  is  balanced,  the  collector 
is  short-circuited  to  the  emitter  as 
is  required  for  the  measurement 
of  y.t..  A  null  balance  can  be  ob¬ 
tained  with  the  circuit  of  Fig.  6A 
only  because  of  the  phase  reversal 
that  takes  place  in  the  transistor. 

Measurements  of  junction  trans¬ 
istors  have  indicated  that  the  y,*, 
network  can  be  constructed  most 
simply  by  means  of  a  conductor  g 
in  series  with  an  inductor  L.  It  is 
difficult  to  make  a  continuously 
variable  inductor,  and  the  in¬ 
ductors  invariably  have  appreciable 
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resistance.  To  circumvent  these 
difficulties,  a  y,t,  network  of  re¬ 
sistors  and  capacitors  was  devised 
as  shown  in  Fig.  6B.  Although  the 
y.k.  network  now  contains  three 
elements,  single-frequency  meas¬ 
urements  are  possible  since  r,  and 
r,  are  not  independent  elements. 
However  null  adjustment  is  more 
difficult  than  with  a  two-element 
network. 

The  detailed  circuit  of  the  y,». 
test  set  using  the  y,*,  network  of 
Fig.  6B  is  shown  in  Fig.  6B. 

The  operation  of  the  y*,.  test  set 
shown  in  block  form  in  Fig.  7 A  is 
similar  to  the  operation  of  the  y,». 


FIG.  7 — Block  form  (A)  and  doloilod  cir¬ 
cuit  (B)  of  yt€t  admittanco  bridqo 
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test  set.  The  important  difference 
is  that  there  is  no  phase  reversal 
associated  with  y»„.  Consequently, 
an  accurately-balanced  test  signal 
is  necessary  to  produce  a  null 
across  /£,.  The  detailed  circuit  of 
the  y»..  test  set  is  shown  in  Fig. 
7B. 

A  switch  is  used  to  multiply  the 
— 1/y*..  values  in  the  — y.,,  network 
by  10.  This  was  done  to  accommo¬ 
date  the  large  range  of  values  en¬ 
countered  in  this  parameter.  Since 
— C*,,  does  not  vary  over  as  large 
a  range  as  —  l/y*..,  the  multiplier 
has  been  wired  to  be  effective  only 
for 


The  circuit  used  to  provide  a 
balanced  signal  from  an  unbalanced 
source  is  shown  in  Fig.  8.  Although 
simple,  its  operation  should  be 
carefully  checked  to  insure  that  the 
two  outputs  are  accurately  balanced 
at  all  frequencies  used. 

Associated  Equipment 

A  suitable  null  indicator  is  re¬ 
quired  for  the  operation  of  the  four 
admittance  test  sets.  A  wide-band 
untuned  null  indicator  simplifies 
measurement  work  considerably.  A 
Tektronix  type  512  cathode-ray 
oscilloscope  has  been  found  gen¬ 
erally  suitable  as  either  a  balanced 
or  unbalanced  null  indicator.  The 
oscilloscope  is  normally  operated 
with  maximum  gain.  Somewhat 
greater  gain  may  be  desirable  par¬ 
ticularly  for  the  y»t,  and  y,..  test 
sets. 

The  network  component  values 
used  in  the  four  test  sets  were 
chosen  to  cover  a  range  of  typical 
transistor  parameters.  For  meas¬ 
urements  beyond  the  range  pro¬ 
vided,  or  for  special  transistors, 
it  will  be  necessary  to  change  the 
network  component  values.  Another 
method  of  providing  a  larger  range 
of  values  is  to  switch  in  different 
values  of  R,  and  iJ,  in  the  y»»,  and 
y„,  test  sets  or  to  divide  the  teat 
signal  as  was  done  in  the  y»,.  test 
set.  By  careful  design  a  large 
range  of  values  may  be  measured. 

The  accuracy  of  a  bridge  is  de¬ 
pendent  to  a  considerable  degree 
upon  the  extent  and  effectiveness 
of  shielding.  The  shielding  indi¬ 
cated  should  be  considered  as  a 
minimum  requirement. 

The  apparatus  may  be  used  for 
measuring  point-contact  transis¬ 
tors  provided  the  point-contact 
transistor  is  short-circuit  stable. 
The  y,„  and  v„.  teat  seta  may  al-so 
be  used  for  measurement  of  junc¬ 
tion  diodes  in  either  the  forward  or 
reverse  direction. 
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Plate-to-grid  feedback  in  tetrode  output  stage  of  amplifier  gives  double  the  power  output 
of  triode  Williamson  circuit.  Low  distortion  and  high  stability  characteristics  of  triode 
stage  are  retained  with  reduced  power  supply  requirements 


IMPROVING  the  power  output  and 
stability  of  the  Williamson 
amplifier  circuit  without  increasing 
distortion  and  plate-power  con¬ 
sumption  involves  special  design 
considerations. 

Obtaining  15  to  20  watts  output 
without  using  four  output  tubes  and 
a  large  power  supply,  and  without 
operating  the  power  tubes  beyond 
ratings,  rules  out  a  triode  output 
stage.  A  tetrode  output  stage,  be¬ 
sides  requiring  considerably  more 
feedback  to  equal  the  distortion 
performance  of  a  triode  stage, 
raises  a  stability  problem  that  has 
not  been  discussed  before.  The  volt¬ 


age  gain  of  a  tetrode  output  stage 
is  proportional  to  its  load  imped¬ 
ance,  and  this  load  impedance  is 
highly  variable  with  frequency  in 
the  case  of  a  speaker  load. 

Since  the  voltage  gain  of  the 
output  stage  is  part  of  the  gain 
of  the  overall  feedback  loop 
(whether  taken  from  the  primary 
or  secondary  of  the  output  trans¬ 
former),  stabilization  of  the  feed¬ 
back  loop  is  made  more  difficult.  It 
is  therefore  necessary  to  obtain  a 
low  output  impedance  in  the  output 
stage  itself,  before  overall  feedback 
is  applied,  to  make  the  gain  of  this 
stage  relatively  independent  of 


loading.  This  may  be  done  in  only 
three  ways:  by  using  triodes,  with 
their  numerous  disadvantages;  by 
loading  the  stage  with  resistance  in 
addition  to  the  speaker,  and  thus 
wasting  a  good  part  of  the  in¬ 
creased  power  output  obtained 
from  tetrodes ;  and  finally  by  using 
local  feedback  in  the  amplifier  out¬ 
put  stage. 

An  example  of  100-percent  local 
feedback  is  found  in  the  cathode- 
follower  output  stage.  An  extremely 
low  output  impedance  is  realized  in 
this  way,  but  the  driving  require¬ 
ments  are  severe,  and  high  plate- 
supply  voltages  are  required  in  the 


148 


November.  J 953  — ELECTRONICS 


14 


POWER  OUTPUT  IN  WATTS 


FIG.  2 — Distortioii  comparad  to  powor  output  at  1,000  cp*. 
Cunro  U  axibstantlally  the  Aoine  at  SO  cp« 
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FIG.  3 — Maxinum  undiatortod  powor  output  ovor  iroquoncy 
raiiqo  oi  ampIUlora 
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Audio  Amplifier 


drivers.  A  more  practical  device  is 
plate-grid  feedback,  since  any 
degree  of  feedback  may  be  selected. 

Local  feedback  may  also  be  ob¬ 
tained  by  driving  the  screens  with 
a  fraction  of  output  voltage,  but 
since  the  relationship  between  con¬ 
trol  grid  and  screen  grid  is  not 
linear,  it  is  preferable  to  feed  back 
to  the  control  grids*. 

Local  Feedback 

In  this,  case  the  480,000-ohm 
local-feedback  resistors,  together 
with  the  100,000-ohm  6AU6  plate 
loads,  provide  about  12  db  of  local 
feedback,  and  make  the  output  im¬ 
pedance  of  the  power  stage  in 
itself  about  1,200  ohms  at  each 
plate.  This  figure  compares  favor¬ 
ably  with  the  1,700-ohm  plate  re¬ 
sistance  of  the  6L6  as  a  triode. 

This  driver  and  power  stage 
combination  is  similar  to  the  triode 
equivalent  in  both  output  im¬ 
pedance  and  distortion,  but  power 
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output  is  doubled  and  the  B-t-  re¬ 
quirement  is  somewhat  reduced.  It 
only  remains  to  add  a  phase  in¬ 
verter,  a  gain  stage  and  the  overall 
feedback. 

The  phase  inverter  used  is  of  the 
paraphase  or  anode  follower  type, 
and  is  difficult  to  surpass.  For  high 
frequency  applications  this  circuit 
has  j^iven  excellent  balance  to  1  me. 

The  other  half  of  the  6SL7  func¬ 
tions  as  a  voltage  amplifier.  Over¬ 
all  feedback,  as  seen  from  Fig.  1, 
is  split-  into  push-pull  feedback 
from  the  output-transformer  pri¬ 
mary,  and  a  single-ended  feedback 
loop  from  the  secondary  which  en¬ 
closes  the  first  loop.  Each  of  these 
loops  contributes  about  12  db, 
midcing  the  total  feedback  around 
the  output  stage  36  db,  including 
local  feedback.  This  procedure 
avoids  using  a  very  large  amount 
of  push-pull  feedback,  requiring 
critical  control  of  balance*,  and  also 
avoids  using  20  db  or  more  of  feed¬ 


back  from  the  secondary  with  the 
questionable  stability  that  often 
results. 

With  the  present  design,  includ¬ 
ing  the  10,000  ohm  —  150  itiJif  and 
1  meg  —  0.02  (if  phase-control  net¬ 
works,  complete  stability  is  ob¬ 
tained  on  open  circuit,  speaker 
load,  or  with  any  degree  of  capaci¬ 
tive  loading.  There  is  no  tendency 
toward  oscillation  under  conditions 
of  heavy  overload  and  recovery 
from  such  overload  is  immediate. 
The  resultant  freedom  from  insta¬ 
bility  under  all  dynamic  conditions 
is  of  far  greater  practical  interest 
than  a  perfectly  flat  frequency  re¬ 
sponse  beyon<J  the  audible  range. 
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Monitor 


Radiation 


Monitor  chocka  contamination  on  aolos  of  loot,  backs  and  palms  oi 
bonds.  Opoiotion  Is  simpls  ond  loll  sals 


SAFETY  OF  PERSONNEL  in  radio¬ 
isotope  laboratories  is  en¬ 
hanced  by  a  completely  automatic 
radiation  monitor  that  measures, 
evaluates  and  indicates  the  amount 
of  beta  and  gamma  radioactive 
contamination  on  the  worker’s 
hand  surfaces  and  the  soles  of  his 
shoes.  'Called  the  hand-and-foot 
monitor,  the  device  combines  labo¬ 
ratory  precision  with  the  opera¬ 
tional  simplicity  of  a  pinball 
machine. 

The  instrument  is  normally  in 
ready  condition  and  an  illuminated 
green  legend  says  ready  for  use. 


Meanwhile  the  counting  channels 
are  pulsed  from  an  internal  signal 
generator  and  the  contamination 
indicators  cycle  continuously  to  in¬ 
dicate  that  the  counting  channels 
are  operating  properly.  • 

Operation 

The  worker  stanls  on  the  plat¬ 
form  with  feet  on  paper-covered 
grills.  Radiation  detectors  for  the 
shoe  soles  are  under  the  grills. 
When  the  hands  are  inserted  in 
the  counting  chambers,  where  an¬ 
other  set  of  radiation  detectors  is 
located,  switches  are  operated  to 
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start  automatic  operation. 

The  indicators  are  reset  and  the 
legend  changes  to  a  white  counter- 
IN-OPERATION  sign.  If  either  or 
both  hands  are  withdrawn  before 
the  predetermined  monitoring  time 
has  elapsed,  the  indication  changes 
to  a  yellow  check-incomplete, 
RESET-AND-REPEAT  warning.  At  the 
end  of  the  monitoring  time  an 
illuminated  legend  either  reads 
CHECK  OK  or  DECONTAMINATION 
REQUIRED. 

Each  counting  channel  provides 
a  single  illuminated  number  pro¬ 
portional  to  the  amount  of  radio¬ 
activity  measured  by  that  channel. 
If  decontamination  is  required,  an 
additional  set  of  indicators  shows 
in  which  channel  or  channels  the 
tolerance  has  been  exceeded. 

System 

Figure  1  is  a  block  diagram  of 
the  instrument.  It  consists  of  five 
detecting  and  counting  channels, 
a  regulated  low-voltage  power 
supply  for  the  electronic  circuits, 
a  regulated  high-voltage  power 
supply  for  the  radiation  detectors 
and  an  automatic  control  circuit 
that  programs  and  times  the  oper¬ 
ations. 

The  trigger  circuits,  binary 
scaling  stage  and  decade  scaling 
stages  are  all  plug-in  units.  This 
simplifies  servicing  and  permits 
ea.sy  change  of  the  scaling  factor 
of  any  or  all  channels.  To  convert 
a  unit  from  beta  and  gamma 
monitoring  to  alpha  monitoring  it 
is  only  necessary  to  replace  the 
detectors  and  use  appropriate  scal¬ 
ing  factors  in  the  counting  chan¬ 
nels. 

G-M  Counters 

The  radiation  detectors  are  thin- 
wall  (."^O  to  40  mg  per  square  cen- 
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Protects  Lab  Workers 


Automatic  fail-safe  radiation  counter  measures  radioactive  contamination  on  workers' 
hands  and  feet.  Changeable  scaling  factor  permits  conversion  from  beta  and  gamma 
to  alpha  monitoring.  Plug-in  units  facilitate  rapid  servicing 


time  ter),  stainless-steel,  halogen- 
quenched  Geiger-Mueller  counters. 
This  counter  combines  long  life, 
ruggedness  and  high  output  with 
good  sensitivity.  The  inorganic, 
halogen-quenching  vapor  does  not 
gradually  decompose  with  use  as 
do  organic  vapors.  Guaranteed 
minimum  life  of  the  counter  is 
greater  than  10“  counts.  This  al¬ 
lows  the  counters  to  be  left  con¬ 
nected  to  their  rated  operating 
voltages  with  no  worry  about  their 
life.  The  walls  of  the  counter  are 
thin  enough  to  allow  beta  particles 
with  energies  as  low  as  200,000 
electron  volts  to  be  detected.  The 
counters  develop  pulses  of  approxi¬ 
mately  18  volts. 
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In  the  hand-monitoring  section 
two  counters  are  connected  in 
parallel  in  each  channel  and  the 
output  is  fed  through  RG-ll/U 
coaxial  cable  to  the  trigger  circuits 
on  the  scaler  chassis.  In  the  foot 
monitoring  platform  eight  count¬ 
ers  are  connected  in  parallel  to  a 
single  output.  The  counters  are 
shielded  individually  by  a  minimum 
of  i  in.  of  lead  around  back  and 
sides  to  reduce  background  from 
stray  and  natural  radiation. 

Trigger  Pairs 

The  trigger  circuit  shown  in 
Fig.  2  is  built  as  a  plug-in  unit 
and  is  complete  except  for  the  grid- 
bias  potentiometer  on  the  scaler 


chassis.  The  diode  in  parallel  with 
the  nonconducting  tube’s  grid  re¬ 
sistor  sharpens  the  pulse  and  helps 
restore  the  grid  quickly.  Thus, 
even  if  the  bias  of  the  first  section 
is  adjusted  for  high  sensitivity, 
long  pulses  will  not  cause  the  cir¬ 
cuit  to  double  pulse. 

The  6BK7  dual  triode  gives  the 
large  output  pulses  required  to 
drive  the  scaling  stages  while  re¬ 
taining  good  resolution.  The  input 
sensitivity  can  be  set  between  0.2 
and  2  volts  for  negative  pulses. 
However,  the  permissible  range  of 
input  pulse  is  better  than  0.2  to 
20  volts.  Output  is  a  100-volt  neg¬ 
ative-going  pulse  with  a  90-percent 
duration  of  2  (xsec  with  the  circuit 


no.  2 — Trigger  circuit  lacludM  cryalal 
dlod*  to  aharpon  pnlao 


FIG.  3 — Scalinq  atago  uaaa  coaiput«r> 
typo  dncd  trlodo  to  onhonco  roUablUty 
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constants  shown.  Output  pulses  of 
better  than  150  volts  can  easily  be 
obtained. 

Scalen 

The  binary  scaling  stage  shown 
in  Fig.  3  is  conventional.  The 
5963  dual  triode  is  used  for  high 
reliability  although  any  stock 
12AU7  will  work  satisfactorily. 
The  5963  is  a  computer-type  tube 
in  which  the  emissions  of  the  two 
sections  are  matched  and  the  cath¬ 
ode  specially  designed  to  avoid  the 
sleeping  sickness  that  occurs  when 
tubes  are  cut  off  for  long  periods. 

The  decade  scaling  stages  are  of 
the  scale-of-sixteen-minus-six  vari¬ 
ety.  The  binary  stages  making  up 
the  scale  of  sixteen  are  the  same 
as  those  shown  in  Fig.  3.  This 
circuit  also  uses  5963  dual  triodes. 
However  tests  have  been  made 
using  12AU7’.s  too  mismatched 
for  use  even  in  ring-type  scalers. 
The  scaling  action  was  perfect  over 
a  B-f  range  of  over  80  volts.  Fig- 


FIG.  4 — Feedback  loop*  produce  decade 
counting  by  adding  alx  counts  per  cycle 
to  ecale-of-tlxteen  binary  scaler 


ure  4  shows  the  feedback  loops 
for  adding  six  pulses  per  cycle  to 
provide  decade  operation  with  a 
scale  of  sixteen  counter. 

Warning  Circuits 

Each  scaling  channel  terminates 
in  a  thyratron  circuit  operated 
from  the  carry  pulse  of  the  last 
decade.  The  five  thyratrons  oper¬ 
ate  from  a  common  plate  load  and 
a  signal  from  any  or  all  of  the 
circuits  is  fed  to  a  common  thyra- 


tron  circuit.  The  individual  cir¬ 
cuits  provide  single-channel  indi¬ 
cations  while  the  common  circuit 
operates  relay  REt  that  changes  the 
final  indication  from  check  ok  to 
DECONTAMINATION  REQUIRED.  Fig¬ 
ure  5  shows  these  circuits. 

Thyratrons  are  preferred  for 
this  application  because  once  a 
thyratron  has  fired  it  will  continue 
to  conduct  and  does  not  depend  on 
any  critical  design  as  would  be 
encountered  in  special  flip-flops; 
also,  if  there  is  the  slightest  possi¬ 
bility  of  spurious  operation,  the 
circuit  will  fail  safe.  It  is  better 
to  say  that  decontamination  is  nec¬ 
essary  than  take  the  chance  of 
missing  a  person  with  radioactive 
material  on  his  body. 

Control  Section 

The  control  circuit  is  shown  in 
Fig.  6.  There  are  actually  two 
hand  switches,  one  for  each  hand. 

With  the  power  turned  on,  the 
READY-FOR-USE  lamp  is  lit  and  the 
scaler-reset  Une  is  closed  so  the 
decades  can  scale.  The  trigger- 
circuit  stop-count  line  is  grounded 
so  they  can  operate  and  the  stop- 
test  line  is  ungrounded  so  pulses 
from  the  test  signal  generator  will 
drive  the  trigger  circuits.  The 
thyratron-reset  line  is  held  open 
so  the  decontaminate-signal  cir¬ 
cuits  will  not  function. 

When  hand  switch  S,  is  operated, 
a  circuit  is  completed  to  the 
COUNTER-IN-OPERATION  light  and 
counting  timer  Th  which  deter¬ 
mines  the  monitoring  time.  An¬ 
other  circuit  is  completed  to  REj, 
which  then  operates  and  locks. 

Relay  REt  turns  off  the  ready- 
FOR-USE  light  and  prepares  a  cir- 


FIG.  S — Thyratron  warning  circuits  ors 
foil  sols  to  prsTsnt  incorrset  Indicotlon 


cuit  to  be  used  if  the  hands  are 
removed  too  soon.  The  stop-test 
line  is  now  grounded  through 
to  shunt  out  the  pulses  from  the 
test  signal  generator.  Relay  REi 
also  operates  REt. 

Relay  REt  resets  all  of  the  scal¬ 
ing  stages  by  momentarily  opening 
the  reset  line  through  RE,t.  This 
relay  also  grounds  the  thyratron- 
reset  line  so  the  individual  chan¬ 
nel  warning  circuits  can  operate. 

At  the  end  of  the  monitoring 
time  counting  timer  Tit  turns  off 
the  COUNTER-IN-OPERATION  lamp, 
energizes  REt  and  turns  on  either 
the  CHECK-OK  or  decontamina¬ 
tion-required  lamp.  This  choice 
is  determined  by  REt  (Fig.  6), 
which  is  operated  by  the  master 
warning  circuit. 

When  REt  operates  it  locks  and 
breaks  the  partial  circuit  to  the 
CHECK-INCOMPLETE  lamp  SO  that  it 
will  not  light  when  the  hands  are 
removed.  The  trigger-circuit  stop- 
count  line  is  now  opened  so  that  no 
further  counts  from  the  Geiger 
counters  will  be  registered  until 
the  monitor  is  reset. 

When  the  hands  are  removed, 
the  hand  switches  restore  and  com¬ 
plete  a  circuit  through  contacts  of 
REt  to  operate  the  reset  timer  Tit 
and  energize  REt.  Relay  REt  locks 
itself  and  the  reset  timer  while 
opening  the  circuit,  already  broken 
by  the  hand  switches,  to  counting 
timer  T/,.  This  prevents  the  count¬ 
ing  timer  from  restarting  until  the 
monitor  has  been  reset.  The  dis¬ 
play  remains  on  the  counting  chan¬ 
nels  until  the  reset  timer  operates 
or  until  the  reset  button  S,  is 
pushed.  Resetting  opens  one  side 
of  the  115-volt  line.  This  restores 
relays  1  to  4  and  the  reset  timer 
Tit,  returning  the  monitor  to  the 
ready-for-use  condition. 

Interlock 

The  under-voltage  interlock  sys¬ 
tem,  shown  in  Fig.  7,  consists  of  a 
thermal  time-delay  switch  S,  and 
high-resistance  relay  REt.  If  the 
high  voltage  tails  below  a  prede¬ 
termined  value,  the  contact-type 
meter  applies  150  volts  through  its 
contacts  and  locking  coil  and  Ss  to 
REt.  When  the  relay  operates, 
it  opens  one  side  of  the  115-volt 
line  to  the  control  section  turning 
off  the  READY-FOR-USE  light.  This 
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FIG.  6 — Automatic  control  circuit  ■implliios  monltorinq  oporotion.  Waminq  lamp 
■iqnaU  ii  worker  withdraw*  hand  boforo  chock  is  comploto 


PIG.  7 — Hiqh-Toltaqo  eupply  ior  Goiqor-Mullor  tube*  incorporate*  under-Toltaqe 
interlock  a*  odditlonal  eaiety  feature 


interlock  prevents  use  of  the  radia¬ 
tion  monitor  if  the  voltage  on  the 
detectors  has  fallen  below  their 
operating  point. 

The  BACKGROUND  switch  in  par¬ 
allel  with  contacts  REid  of  relay 
REi  is  key  operated  and  can  be 
used  to  shunt  out  the  pulses  from 
the  test  signal  generator  to  allow 
service  personnel  to  check  the  radi¬ 
ation  background  while  the  moni¬ 
tor  is  in  the  ready-for-use  condi¬ 
tion  without  running  through  the 
timed  cycle.  Shielded  hermetic- 
ally-sealed  relays  are  used  along 
with  O.Ol-vif  disc-ceramic  capaci¬ 
tors  placed  directly  at  the  coil 
terminals,  to  eliminate  a-c  pickup 
in  the  counting  circuits. 

Tolerance  and  Background 

In  body  monitoring,  it  is  desir¬ 
able  that  the  personnel  have  no 
radioactive  contamination  on  their 
person.  If  the  monitor  were  set  to 
signal  for  decontamination  when 
it  detected  the  slightest  amount  of 
radioactivity,  the  signal  would 
operate  every  time  a  person  was 
checked  since  radioactivity  is 
present  to  some  extent  all  of  the 
time,  from  cosmic  rays,  minute 
amounts  of.  natural  radioactivity 
and  the  radioactive  materials  used 
in  the  lab. 

The'  radioactive  background  or 
noise  level  for  the  monitor  must  be 
determined  for  the  specific  location 
in  which  it  is  to  be  used.  This  can 
be  done  by  taking  a  long  measure¬ 
ment  or  a  number  of  short  ones  and 
taking  the  average.  However, 
since  the  background  fluctuates  in 
a  random  manner  it  is  necessary  to 
apply  statistical  methods  to  deter¬ 
mine  the  maximum  probable 
amount  of  background  activity  that 
will  be  measured  per  unit  time. 

The  counting  timer  T/,  is  adjust¬ 
able  from  5  to  60  seconds.  With 
a  scaling  factor  of  100,  tolerance 
can  be  adjusted  anywhere  between 
100  and  1,200  counts  per  minute. 
If  the  background  is  extremely  low, 
the  first  decade  can  be  replaced 
with  a  binary  stage  or  even  by¬ 
passed  completely  to  give  a  toler¬ 
ance  as  low  as  10  counts  per 
minute. 

Power  Supplies 

The  power  supply  for  the  elec¬ 
tronic  circuits  employs  a  5U4G 
rectifier,  capacitor  input  filter. 


6AS7G  regulator  and  6SJ7  differ¬ 
ence  amplifier.  A  single  OD3/VR- 
150  serves  as  voltage  standard  for 
both  the  high-  and  low-voltage 
power  supplies. 

The  high-voltage  supply  must 
provide  voltage  continuously  ad¬ 
justable  between  600  and  3,000 
volts  at  1  ma  with  0.6-percent  sta¬ 
bilization  over  a  line  voltage  range 
of  95  to  135  volts.  In  addition,  the 
supply  must  have  very  low  noise. 
The  supply  has  been  designed  not 
only  to  operate  Geiger  counters, 
but  also  air-proportional  counters 


or  scintillation  detectors  employing 
multiplier  phototubes. 

The  high-voltage  supply  uses  a 
transformer  having  a  2,800-volt 
^secondary  in  a  voltage  doubler  cir¬ 
cuit.  This  provides  adequate  volt¬ 
age  for  a  series-shunt  regulator 
and  permits  operating  the  regula¬ 
tor  tubes  in  more  favorable  regions 
than  is  usually  possible.  The  high 
voltage  supply  is  shown  in  Fig.  7. 
The  high-voltage  metering  system 
uses  electronic  depression  to  pro¬ 
vide  a  meter  scale  of  600  to  3,000 
volts. 
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Timing  units  aboTS  rstsarchsr's  hand  givs  start  and  stop  signals  to  stimulus  units 
bslow.  Cross  connoctions  aro  mads  on  Jack  iisld 


Pulse-type  electronic  stimula¬ 
tors  described  in  the  litera¬ 
ture  have  varied  little  in  principle, 
differing  mainly  in  the  type  and 
number  of  output  circuits  required 
for  aural,  visual  and  electrical 
stimuli.  Despite  basic  similarities, 
these  devices  have  been  restricted 
in  application. 

In  the  equipment  to  be  described, 
the  design  has  been  directed 
towards  simple  and  reliable  circuits 
that  can  be  easily  adapted  to  vir¬ 
tually  any  stimulation  problem  in 
the  fields  of  psychological  and 
medical  research. 

Basic  Considerations 

The  factors  by  which  one* 
stimuli-generating  equipment  dif¬ 
fers  from  another  are  essentially 
two:  the  tsrpe  and  number  of 
stimulus  output  circuits  and  the 
timing  patterns  associated  with 
these  outputs.  The  most  flexible 
stimulator  design  should  therefore 
consist  of  an  adequate  number  of 
standardized  timing  subassemblies 
and  a  sufficiently  large  variety  of 


stimulus  output  subassemblies  to 
meet  the  requirements  of  most  of 
the  stimulation  problems  encoun¬ 
tered.  The  processes  of  timing  and 
stimulus  generation  can  therefore 
be  functionally  separated  and  all 
interconnections  between  these  two 
functions  made  available  to  the 
experimenter  in  a  patch  panel  ar¬ 
rangement.  The  conversion  of  the 
equipment  from  one  problem  to 
another  can  then  simply  consist  of 
an  exchange  of  stimulus-genera¬ 
ting  subassemblies  and  a  recon¬ 
nection  of  the  timing  subassemblies 
to  provide  the  required  display 
patterns. 

Unit  Assemblies 

The  photograph  shows  an  equip¬ 
ment  based  upon  these  considera¬ 
tions.  The  upper  chassis  is  the 
timing  unit.  It  has  five  plug-in  sub- 
as.semblies.  Four  of  these  are  delay 
circuits.  The  fifth  is  an  astable 
circuit  that  can  also  function  as  a 
fifth  delay  unit  if  required.  In  gen¬ 
eral,  the  delay  circuits  are  of  the 
monostable  variety,  although  in 


some  applications — for  example, 
flicker-fusion  frequency  studies — a 
pick-off  type  of  delay  unit  is  de¬ 
sirable  in  order  that  adjustable 
duty  ratios  may  be  provided. 

Each  monostabie  delay  unit  has 
been  provided  with  a  trigger-input 
and  a  delayed-trigger-output  pin¬ 
jack.  By  interconnecting  the  out¬ 
put  and  input  jacks  of  successive 
units  in  the  desired  manner,  delay 
periods  can  be  added  in  any 
sequence.  Two  or  more  delay  units 
can  be  cross-coupled  to  establish 
a  second  or  even  a  third  pulse 
recurrence  frequency  if  required. 

The  lower  chassis  has  four  plug¬ 
in  stimulus  subassemblies,  although 
for  moat  problems  no  more  than 
two  are  required.  Each  of  these 
units  possesses  two  trigger  input 
jacks;  one  to  initiate  the  stimulus 
and  the  other  to  terminate  it.  A 
row  of  five  pin  jacks  is  located  in 
the  main  panel  directly  above  each 
of  these  units.  The  pin  jacks  are 
connected  internally  to  the  re¬ 
spective  trigger-output  lines  of  the 
units  in  the  timing  chassis. 

A  choice  of  any  two  of  five 
trigger  pulses  to  start  and  stop 
each  stimulus  can  therefore  be 
made  at  each  stimulus  subassembly 
location.  The  temporal  relationships 
of  these  pulses  is  determined  by  the 
delay  unit  interconnections  and,  by 
the  respective  delay  adjustments. 
This  arrangement  permits  almost 
any  conceivable  timing  pattern  for 
two  stimuli  to  be  arranged  quickly 
by  the  experimenter.  The  intercon¬ 
nections  required  for  a  specific 
problem  are  shown  in  Fig.  1, 
which  illustrates  the  flexibility  of 
this  system. 

The  circuit  of  the  monostable 
delay  unit  designed  for  the  timing 
section  is  shown  in  Fig.  2.  Tubes 
F,  and  V,  and  associated  com- 
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and  Pulse  Stimulator 


Flexible  control  of  timing  intervals  from  two  or  more  units  using  phantastron  circuits  is 
basis  of  equipment  for  medical  and  psychological  research.  Several  types  of  stimulus 
generators  driven  by  the  timers  produce  audible,  visual  or  electrical  signals  as  desired 


ponents  constitute  a  conventional 
screen-coupled  phantastron  circuit 
that  can  be  triggered  into  its  quasi¬ 
stable  condition  by  applying  a  posi¬ 
tive  pulse  to  the  input  of  trigger- 
injection  amplifier  V,.. 


Delay  Circuit 


A  delayed  positive  pulse  is  ob¬ 
tained  at  the  termination  of  the 
quasistable  period  of  the  circuit  in 
the  following  manner:  the  positive 
excursion  of  the  suppressor-grid 
potential  of  Vj  during  the  interval 
is  limited  to  a  few  volts  above 
ground  potential  by  positive  grid 
current  flow  in  Vu.  The  termina¬ 
tion  of  the  period  is  regenerative 
and  the  circuit  has  been  designed 
so  the  plate  currents  of  both  V,  and 
Vtt  are  interrupted  at  this  instant. 
The  resulting  negative  step  func¬ 
tion  of  current  in  Rt  is  shaped  into 
a  positive  pulse  at  the  grid  of 
cathode  follower  by  the  R-C 


peaker  action  of  Ru  C,  and  Rt.  An 
additional  output  voltage  useful  for 
gating  or  monitoring  is  obtained 
from  the  suppressor  grid  of  V, 
through  buffer  cathode  follower 
Vu.  The  output  is  a  rectangular 
waveform  having  an  upper  level 
slightly  above  ground  potential  and 
a  duration  equal  to  that  of  the 
quasistable  interval  of  the  circuit. 

This  interval  is  adjustable  from 
approximately  150  microseconds  to 
3  seconds  by  controls  Si  and  R,.  Ad¬ 
justment  is  accomplished  by  in¬ 
creasing  the  value  of  the  timing 
capacitor  in  the  second  position  of 
St  and  lowering  the  positive  grid- 
return  potential  of  V,  in  the  third 
position  of  this  switch.  The  ten- 
turn  helical  potentiometer  R,  gives 
essentially  linear  control  of  delay 
over  each  of  these  ranges. 

Pattern  recurrence  frequencies 
are  established  by  a  circuit  iden¬ 
tical  to  the  delay  circuit,  except  for 


the  addition  of  switches  Sio,  St  and 
St  and  associated  components 
shown  by  dashed  lines  in  Fig.  2. 
With  these  switches  in  the  posi¬ 
tion  shown,  the  circuit  will  function 
as  a  delay  unit.  When  S.  is  thrown 
to  the  opposite  position,  the  screen 
is  capacitively  coupled  to  the 
suppressor  grid,  and  the  normal 
quasistable  interval  of  the  circuit 
is  followed  by  a  second  such  period 
during  which  multivibrator  action 
between  the  screen  and  suppressor 
grids  takes  place. 


Grid  Cutoff 


This  period  of  grid  cutoff  is 
established  by  the  capacitance 
values  selected  by  S,p.  They  have 
been  chosen  to  permit  the  charge 
recovery  period  of  C»  or  C,  to  be 
complete  before  permitting  the 
normal  action  of  the  circuit  again 
to  take  place.  The  recovery  period 
has  been  made  small  by  using  a 


FIG.  1 — Intorconnsctioas  of  tiiaon  and 
ttlmulua  qonoraton  lor  a  probUm 


FIG.  2 — Monoatablo  dolay  unit  uaod  in  tbning  aoction  of  tbo  unironal  sUnialus 

vonorotor 
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large  value  of  Ri  and  correspond-  ing  all  the  equipment  waveforms  on 
ingly  low  values  of  Ci  and  C„  a  cathode-ray  oscilloscope.  It  can 
Switch  St  therefore  functions  to  also  be  utilized  when  the  duty  ratio 
give  monostable  or  astable  oi>era-  of  the  stimulus  is  to  be  controlled 
tion  of  the  circuit.  in  preference  to  its  duration. 

The  simple  multivibrator  ampli¬ 
tude  comparator  shown  in  Fig.  3 
will  produce  trigger  output  pulse 
delayed  from  the  start  of  the  nega¬ 
tive-going  waveform  by  an  inter¬ 
val,  t4  =  d  t„  where  is  the  repe¬ 
tition  period  of  the  sawtooth,  and 
a  an  adjustable  factor  controlled 
by  Ri.  This  pulse  is  produced  by 
differentiating  the  positive  jump 
in  the  plate  potential  of  that 
occurs  at  the  instant  of  conduction 
of  V,».  Range  switch  Si  has  no  con¬ 
trol  over  this  delayed  pulse,  but 
does  permit  a  sufficient  amount  of 
control  of  the  multivibrator  period 
to  prevent  the  occurrence  of  addi¬ 
tional  pulses  due  to  the  restoration 
of  the  grid  potential  of  Vi*  before 
the  input  waveform  has  crossed 
the  grid  base  of  Vu.  This  switch 
setting  corresponds  to  the  range- 
switch  setting  of  the  astable  circuit 
if  the  multiple  burst  is  to  be  pre¬ 
vented. 

Actually,  the  delayed  pulse  is 
usually  employed  to  turn  off  a 
stimulus,  so  in  this  case  the  mul¬ 
tiple  burst  would  be  of  no  con¬ 
sequence.  The  constant-current 
cathode  load  Vu  has  been  provided 
to  insure  a  constant  trigger-pulse 
amplitude  over  the  range  of  con¬ 
trol  of  Ri.  This  control  range  will 
provide  a  duty  ratio  %  of  from  0.05 
to  approximately  0.95. 

Stimulator  Circuit 

At  present,  only  three  basic 
stimulus  subassemblies  have  been 
designed.  Each  of  these  is  a 
bistable  system  having  two  trigger- 
pulse  input  circuits;  one  for  initi¬ 
ating  and  the  other  for  termina¬ 
ting  the  stimulus. 

One  unit  for  the  production  of 
auditory  tone  bursts  is  shown  in 
Fig.  4.  In  this  circuit,  amplifier 
Vu  is  keyed  on,  and  V,*  is  keyed 
off  for  the  period  between  start 
and  stop  pulses.  The  keying  volt¬ 
ages  are  obtained  from  the  bistable 
multivibrator  Vm,  and  are  applied 
to  V,  through  buffer  cathode  fol¬ 
lowers  V„ 

An  audio  signal  applied  to  the 
Monoatobi*  delay  unit  lUusuatM  type  input  of  Vu  will  appear  in  the  out- 
oi  coaetroctfon  employed  In  tfmert  put  circuit  for  the  period  between 
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Sawtooth  Voltage 

When  S,  is  in  the  position  shown 
in  Fig.  2,  the  quasistable  interval 
of  the  circuit  and  the  amplitude  of 
the  sawtooth  voltage  output  are 
both  linearly  dependent  upon  the 
setting  of  Rt.  In  the  opposite  posi¬ 
tion,  the  initial  plate  voltage  of  V, 
is  fixed  and  its  grid-return  voltage 
controlled  by  R,.  Consequently,  this 
position  of  S,  provides  a  fixed  am¬ 
plitude  sawtooth  voltage  that  has 
a  period  inversely  proportional  to 
the  setting  of  R,. 

The  first  position  of  S,  is  em¬ 
ployed  in  monostable  applications 
where  linear  control  of  delay  is 
most  often  required  and  also  for 
the  linear  control  of  recurrence 
period  in  astable  operation.  The 
latter  position  of  S,  gives  linear 
frequency  control  in  the  astable 
position  of  S,  over  a  wide  range, 
although  a  control  ratio  of  greater 
than  10  to  1  on  a  given  range  set¬ 
ting  is  not  recommended  if  good 
timing  stability  is  desired. 

The  modified  phantastron  delay 
unit  was  chosen  instead  of  the 
astable  multivibrator  not  from  any 
consideration  of  linearity  of  con¬ 
trol  or  stability  but  because  of  the 
additional  output  that  is  available. 
The  constant-amplitude  variable- 
frequency  sawtooth  of  voltage  can 
be  used  as  a  time  base  for  display- 


FIG.  3 — MttltlTtbrator  amplitud*  com¬ 
parator  producM  dolayod  output  pulao 
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FIG.  4 — Tono-burtt  tttmului  qonorator 


timing  pulses  to  provide  a  tone 
burst.  Conversely,  a  signal  applied 
to  Vu  will  provide  a  tone  blank  for 
this  same  period.  By  connecting 
the  same  trigger  pulse  to  both 
pulse-input  circuits,  the  on-off 
periods  will  be  equal  and  the  circuit 
can  then  be  used  as  a  conventional 
electronic  switch  if  desired. 

A  portion  of  the  voltage  appear¬ 
ing  across  the  common  load  imped¬ 
ance  Vu  and  Vu  is  transferred  to 
the  output  circuit  through  a 
two-stage  resistance-capacitance 
coupled  feedback  amplifier.  A  feed¬ 
back  factor  of  approximately  unity 
is  employed  in  this  circuit  to  give  a 
midfrequency  gain  of  one  and  an 
output  impedance  of  15  ohms.  This 
circuit  will  deliver  approximately  5 
volts  to  a  500-ohm  resistive  load 
with  negligible  distortion  over  a 
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FIG.  S— Viaual-sttmiilus  graarotor  turns  on  prssat  currrat  in  glow-modulator  tubs. 
Light  Inlsnshy  Is  function  oi  tubs  currant.  Circuit  con  also  bs  ussd  to  opsrots 
V  solsnoid 


wide  frequency  range.  Series  re¬ 
sistance  may  be  added  between  the 
output  and  the  load  if  load-imped¬ 
ance  matching  is  required. 

Another  type  of  subassembly 
used  for  the  production  of  visual 
stimuli  is  shown  in  Fig.  5.  Here 
the  rectangular  output  of  the  bi¬ 
stable  circuit  is  employed  to  turn 
on  a  preset  current  in  a  Sylvania 
R1131C  glow-modulator  tube  Vj. 
The  intensity  of  the  light  pulse  ob¬ 
tained  from  this  tube  is  essentially 
a  function  of  the  current  through 
it  and  thus  a  reasonably  large 
amount  of  degeneration  in  the  gat¬ 
ing  tube  circuit  is  desirable  for 
stabilizing  this  current.  The  flash 
intensity  can  be  preset  by  simply 
triggering  the  circuit  with  a  start 
pulse  and  adjusting  until  the 
current  measured  at  h  has  the  de¬ 


sired  value.  This  circuit  can  also 
function  to  operate  a  relay  or  a 
solenoid  in  lieu  of  the  glow-modula¬ 
tor  tube  for  problems  requiring  an 
electromechanical  operation  to  take 
place  at  some  instant  during  the 
stimuli  pattern. 

Current  Stimulus 

The  circuit  of  a  third  unit  tenta¬ 
tively  designed  for  the  production 
of  Current  stimuli,  adjustable  from 
2  to  20  milliaroperes,  is  shown  in 
Fig.  6.  The  load  impedance  through 
which  this  current  must  flow  is  con¬ 
nected  by  a  suitable  electrode  sys¬ 
tem  in  series  with  two  cathode  fol¬ 
lowers  V,  and  Vf  These  tubes  are 
biased  beyond  plate-current  cutoflf 
at  all  times,  except  during  the  stim¬ 
ulation  period.  The  lower  cathode 
follower  serves  as  an  adjustable 


constant-current  load  in  series  with 
the  external  load.  The  upper  cir¬ 
cuit  provides  a  low-impedance  path 
to  chassis  ground  only  during  the 
stimulation  period. 

The  bistable  multivibrator  Vi  is 
employed  here  to  apply  a  constant- 
voltage  rectangle  to  F*  and  to  the 
resistance-capacitance  network  in 
the  grid  circuit  of  the  lower 
cathode  follower.  If  the  external 
load  impedance  is  low  enough  to 
prevent  grid-current  flow  in  V4 
owing  to  reduced  plate  voltage  on 
this  tube,  the  current  in  the  load 
circuit  will  be  detemined  almost 
entirely  by  the  setting  of  J?,.  The 
resistive  component  of  this  imped¬ 
ance  must  be  6  kilohms  or  less,  and 
any  reactive  component  must  be 
capacitive  for  this  condition  to  be 
realized. 

The  impedances  generally  real¬ 
ized  with  a  suitable  electrode  sys¬ 
tem  will  easily  meet  these  require¬ 
ments. 

Dual  capacitive  coupling  in  the 
grid  circuit  of  V4  provides  an  addi¬ 
tional  measure  of  safety.  The  sub¬ 
stitution  of  beam  power  tubes  for 
Vt  and  V,  with  attendant  circuit 
modiflcations  will  permit  constant- 
current  pulses  up  to  0.1  ampere  to 
be  obtained  from  this  unit.  A 
further  modiflcation  may  be  made 
by  utilizing  the  gating  pulse  from 
the  monostable  delay  units  to  key 
Vt  and  Vt  directly  in  lieu  of  bistable 
multivibrator  F,.  This  may  be  done 
in  any  stimulus  subunit  that  is  to 
be  used  only  for  short-duration 
stimuli. 


Auxiliary  Circuits 

The  excellent  stability  of  the 
phantastron  circuit  in  the  presence 
of  supply-voltage  variations  has 
eliminated  the  necessity  for  using 
regulated  voltages  for  the  timing 
chassis.  The  positive  300-voit  sup¬ 
ply  for  this  chassis  has  been  ob¬ 
tained  from  a  simple  full-wave  rec- 
tifler  circuit  with  L-section 
Altering. 

The  power  supplies  provide  regu¬ 
lated  supply  voltages  of  •f300, 
—300  and  —160  volts. 

The  development  described  is  an 
outgrowth  of  Contract  N6ori-166, 
Task  Order  I  between  the  Office  of 
Naval  Research  and  The  Johns 
Hopkins  University  for  Cooperative 
Research. 
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Cuirent-Slope  Control 


Simple  six-tube  control  circuit  for  resistance  welders  permits  independent  control  of 
buildup  and  decay  rates  of  welding  current.  Gives  longer  electrode  tip  life  and  more 
uniform  welds  on  aluminum  and  magnesium 


UP  SLOPE 


^  yWELD  AREA 


WELD  TIME 


Up-down  tlop*  control  unit  with  •eparot*  control  station 


FIG.  1 — Welding-cttiront  worofonn 


CONTROL  of  rise  and  fall  of  the 
current  envelope  in  resistance 
welding  is  of  aid  in  increasing  weld 
quality  and  uniformity, 

A  gradual  rate  of  increase  is 
helpful  in  reducing  sticking  in  spot 
welding  of  aluminum  materials, 
magnesium  and  their  alloys.  From 
a  production  point  of  view  this 
means  fewer  interruptions  for 
dressing  electrode  tips.  Tests  show 
that  the  number  of  welds  made  be¬ 
fore  sticking  occurred  could  be  in¬ 
creased  20  to  25  times  by  control¬ 
ling  the  up  slope  of  the  welding 
current  envelope. 

Control  of  the  down  slope,  or  rate 
of  decay  of  welding  current,  has  an 
annealing  effect  that  helps  to  re¬ 
lieve  stresses,  reducing  the  possi¬ 
bility  of  shrinking,  cracks  and 
porosity  in  the  welding  of  temper 
types  of  aluminum.  Also,  the  ap¬ 
plication  of  forging  pressures  is 
less  critical  when  controlled  down 
slope  is  used. 

To  assist  in  obtaining  and  main¬ 
taining  high-quality  welds,  the 
combination  up-down  slope  control 
shown  in  the  photograph  has  been 
developed. 

The  control  unit  employs  a  rela¬ 
tively  simple  electronic  circuit  hav¬ 


ing  a  short  reset  time,  capable  of 
resetting  in  one  cycle  when  inter¬ 
connected  to  a  seam-welding  con¬ 
trol.  The  unit  is  completely  elec¬ 
tronic  in  operation,  with  no  relays 
or  moving  parts  requiring  mainte- 
narice. 

Welding-Current  Wareform 

When  connected  in  the  welder 
circuit,  the  up-down  slope  control 
produces  the  welding-current  wave¬ 
form  shown  in  Fig.  1.  The  up  and 
down  slope  adjustments  control  the 
rate  of  current  increase  and  de¬ 
crease.  Control  of  initial  and  maxi¬ 
mum  current  is  provided  to  estab¬ 
lish  the  current  range  through 
which  the  slope  will  operate. 

The  down-slope  delay  determines 
the  point  where  the  down  slope  will 
start.  This  delay  requires  a  pre¬ 
cision  timing  circuit  since  it  effec¬ 
tively  determines  the  end  of  actual 
weld  time.  If  this  timing  is  not 
accurate,  the  amount  of  heat 
energy  supplied  to  the  weld  will 
vary,  causing  inconsistent  results. 
This  is  one  of  the  main  features  of 
this  control,  from  a  welding  view¬ 
point. 

Basically  the  control  may  be  con¬ 
sidered  as  a  variable  resistance  in¬ 


serted  in  the  phase-shift  circuit  of 
the  main  welding  control  as  shown 
in  Fig.  2.  The  phase  of  the  voltage 
developed  across  the  output  trans¬ 
former  is  used  to  control  the  point 
on  the  supply-voltage  wave  at 
which  the  welding  ignitron  tubes 
Are. 

Circuits 

In  this  phase-shift  circuit,  in¬ 
creasing  the  resistance  will  de¬ 
crease  welding  current.  An  in¬ 
crease  in  resistance  shifts  the  phase 
of  the  voltage  across  T„  making 
it  more  lagging,  and  retarding  the 
firing  point  of  the  welding  ignitron 
tubes. 

The  two  sections  of  the  low-mu 
twin-triode  V,  are  connected  to 
present  a  variable  resistance  across 
the  secondary  of  Ti.  This  resist¬ 
ance  is  reflected  to  the  primary, 
which  is  connected  in  the  phase- 
shift  circuit.  This  reflected  re¬ 
sistance  will  control  the  welding 
current. 

The  variable  resistance  is  con¬ 
trolled  by  the  current  conducted  by 
which  will  be  dependent  on  the 
grid  bias  values.  During  stand¬ 
by,  bias  is  supplied  by  V.  which 
charges  capacitor  Ci  daring  each 
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half-cycle  of  supply  voltage.  The 
voltage  across  the  capacitor  is  ap¬ 
plied  through  half  of  V,  to  the  ini¬ 
tial-heat  potentiometer.  A  portion 
of  this  voltage  is  applied  to  the  con¬ 
trol  grids  of  Vt,  setting  the  initial 
current. 


Up-Slope  Control 

Tube  V,  isolates  the  up-slope 
timing  circuit  from  the  down-slope 
circuit.  The  up-slope  control  de¬ 
termines  the  rate  at  which  C*  dis¬ 
charges  after  stops  conducting. 
The  bias  voltage  for  V,  will  then 
vary  from  the  initial  bias  value,  as 
selected  by  the  up-slope  control  po¬ 
tentiometer,  to  zero.  Zero  bias  is 
reached  in  the  time  it  takes  Cj  to 
discharge  through  the  control  po¬ 
tentiometer. 

The  voltage  developed  across  the 
secondary  of  transformer  T,  at  the 
beginning  of  each  weld  is  rectified 
and  the  resulting  negative  d-c  volt¬ 
age  is  used  as  a  bias  to  turn  tubes 
V,  and  Vt  off,  thus  initiating  the 
up-slope  time  by  allowing  Ci  to 
discharge. 

Down-Slope  Control 

The  down-slope  starts  at  the  in¬ 
stant  Vt  begins  to  conduct.  Tube 
Vt  is  normally  held  off  by  the  pre¬ 
cision  timing  circuit  consisting  of 
tube  Vi,  capacitors  C,  and  Ct,  the 
down-slope  delay  control  and  the 
secondary  of  T,.  During  standby, 
Ct  and  Ct  are  charged  to  equal  d-c 
voltages  by  Ti  through  each  section 
of  twin-diode  V,.  At  the  instant 
that  welding  current  starts  to  flow, 
V«  is  cut  off  by  the  same  negative 
d-c  voltage  that  cuts  off  Vf  This 
removes  the  supply  voltage  of  Tj 
from  the  timing  circuit  and  per¬ 
mits  Ct  and  Ct  to  di.scharge  through 
the  down-slope  delay  control.  The 
manner  in  which  these  capacitors 


discharge,  including  the  bias  volt¬ 
age  for  V„  is  shown  in  Fig.  3. 

This  timing  circuit  is  self-regu¬ 
lating.  With  a  60-cycle  line  fre¬ 
quency,  timing  will  not  vary  over 
the  range  of  1  to  16  cycles. 

In  the  16-to-30-cycle  range, 
variation  will  be  ±1  cycle  or  less. 
These  values  will  hold  true  with  a 
±10  percent  supply  voltage  regula¬ 
tion. 

In  Fig.  3,  the  bias  voltage  for  V, 
(between  circuit  points  D  and  E  in 
Fig.  2)  crosses  the  value  of  D  at  Y, 
reducing  the  bias  voltage  to  zero 
and  permitting  F,  to  conduct. 
Should  the  supply  voltage  decrease, 
as  indicated  by  dotted  line  in  Fig.  3, 
the  discharge  rate  will  decrease  be¬ 
cause  of  the  lower  differential  in 
the  d-c  charge  on  C.  and  Ct.  Because 
of  this  lower  discharge  rate,  E  will 


FIG.  3 — E(l*ct  of  Toltaqo  choago  on 
Men  UtoI 


again  cross  D  at  Y,  permitting  the 
down-slope  delay  time  to  remain 
constant. 

The  down-slope  begins  when  Vt 
starts  conducting.  The  down-slope 
is  determined  by  the  rate  at  which 
Ct  charges  through  the  down-slope 
control.  The  voltage  developed 
across  C«  is  applied  through  V,  to 
the .  initial-heat  potentiometer.  A 
portion  of  this  voltage  is  once  again 
applied  to  the  grid  of  Vt.  Thus, 
the  bias  voltage  on  F«  is  increased 
from  zero  to  the  bias  originally 
selected  by  the  potentiometer,  at  a 
rate  determined  by  C«  and  the 
down-slope  potentiometer. 

To  reset  the  control  at  the  end  of 
each  weld,  tubes  V,  and  Vt  must  re¬ 
fire.  These  tubes  will  refire  in  the 
time  it  takes  C,  to  discharge,  re¬ 
moving  the  hold-off  bias.  This  reset 
time  is  about  8  cycles.  In  control 
combinations  where  a  sine-wave 
voltage  appears  at  the  start  of  each 
weld,  it  is  possible  to  obtain  a  one- 
cycle  reset  time.  This  available 
voltage  could  then  be  applied  to  T. 
in  such  a  way  that  the  plate  volt¬ 
age  of  tubes  V,  and  V»  would  be  180 
degrees  out  of  phase  with  the  grid 
voltage  obtained  from  Tt.  With  this 
sine-wave  hold-off  during  the  weld, 
and  with  C,  removed,  the  reset  time 
can  be  reduced  to  one  cycle. 
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Microphones  Measure 


Designed  for  measurement  of  sound  pressure  level  in  the  range  40  to  220  db  referred  to 
0.0002  dyne  per  square  centimeter,  three  different  t)pes  of  microphones  are  used  to  cover 
the  frecpiency  range  from  3  to  30,000  cps  required  to  record  industrial  noise,  explosions 

and  jet  or  rocket  noise 


Hlgh-kalcnsity  microphone  la  mounted  on  hose  containing  cathode  follower.  Power 
supply  and  output  circuits  are  contained  in  remote  cose.  Probe  is  at  right 


Research  in  medicine  re¬ 
quires  microphones  capable 
of  reproducing  low-intensity  sound, 
whereas  modern  aircraft  and  new 
industrial  apparatus  produce 
sounds  different  in  range  and  in¬ 
tensity  from  those  encountered  in 
speech  and  music.  The  condenser 
microphone  is  adaptable  to  the 
needs  of  each  of  these  fields,  em¬ 
bodying  sturdiness  and  stability  as 
well  as  least  phase  shift  over  a  wide 
range  of  levels  and  frequencies. 

This  paper  describes  microphone 
systems  designed  for  measurement 
of  sounds  in  the  range  40  to  220  db 
referred  to  0.0002  dyne  per  square 
centimeter.  The  frequency  range 
encountered  in  these  measurements 
is  so  great  that  it  is  necessary  to 
use  several  types  of  sound  genera¬ 
tors  as  calibration  source.  From 
3  to  300  cps  the  pistonphone  pro¬ 
duces  good-waveform  sound  pres¬ 


sure  levels  in  small  cavities  and 
provides  levels  up  to  approximately 
130  db. 

In  the  range  from  50  to  2,000 
cps  loudspeakers  of  the  cone  type 
are  used.  From  500  to  10,000  cps, 
loudspeakers  with  a  thin  metallic 
or  plastic  diaphragm  provide  good 
sources.  From  5,000  up  to  30,000  or 
more  cps,  a  microphone  of  the  Altec 
633  type  is  used  as  a  loudspeaker. 
It  produces  sound  pressure  levels 
on  the  order  of  120  db  at  a  dis¬ 
tance  of  12  inches,  with  an  elec¬ 
trical  input  of  approximately  10 
watts. 

Microphones  encountered  in 
speech  and  music  work  have  a  noise 
floor  of  20  to  30  db  and  a  maximum 
undistorted  range  of  approximately 
140  db.  For  abnormally  high  sound- 
intensity  ranges  microphones 
having  a  noise  floor  of  approxi¬ 
mately  65  db  are  used  in  the  range 


from  140  to  200  db.  Recording  of 
acoustic  shock  waves  and  explo¬ 
sions  require  .a  usable  range  from 
160  up  to  220  db  or  more.  Suitable 
modifications  of  a  small  condenser 
type  microphone  can  provide  the 
core  of  a  measurement  system  that 
meets  all  of  the  requirements  out¬ 
lined  above. 

Microphone  Construction 

The  shock-wave  microphones  are 
in  principle  and  size  the  same  as 
certain  standard  microphones.  A 
diaphragm  of  increased  stiffness  is 
used,  depending  upon  the  sound 
pressure  levels  encountered.  The 
diaphragm  is  clamped  tightly 
around  the  edges.  It  is  laminated 
with  a  molecular  coating  of  gold  on 
the  exposed  surface  to  make  the 
conductor.  This  structure  allows 
full  excursion  of  the  diaphragm 
without  possibility  of  shorting  or 
arc-over  since  the  dielectric  ma¬ 
terial  that  forms  the  diaphragm  in¬ 
sulates  the  conducting  surface 
from  the  back  plate  even  when 
large  amplitudes  cause  the  dia¬ 
phragm  to  touch  the  back  plate. 

Figure  1  is  a  schematic  of  the 
cathode  follower  and  its  associated 
power  supply,  as  used  with  type 
21BrR  microphones.  The  base 
housing  the  cathode  follower  is 
connected  to  the  power  supply  with 
a  five-conductor  shielded  cable.  The 
cathode  follower  uses  a  type  5840 
subminiature  pentode  having  a 
shock  rating  of  500  g.  A  switch  on 
the  output  provides  either  direct 
cathode-follower  output  or  trans¬ 
former  coupling.  The  transformer 
is  uniform  to  5  cps. 
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Probe  that  con  be  attached  to  hlfh-in- 
tenally  microphone  createa  little  dkturb- 
ance  In  corltr  ond  allows  nee  at  tem¬ 
peratures  oboTS  700  F 


Recorded  shock  woes  corresponds  to 
pressHTS  Chongs  ol  27  psi  or  sound 
prsssure  level  oi  200  db  above  0.0002 
dyne  per  sq  cm 


The  microphone  diaphragm  may  cloth  spider  and  permanent  magnet, 
be  exposed  directly  to  the  shock  A  small  piston  5  millimeters  in  dia- 
wave  or  where  desirable  a  probe  meter  is  attached  to  the  apex  of 
may  be  attached.  A  probe  tube,  the  cone.  This  piston  operates  into 
shown  in  the  illustration,  is  avail-  an  entirely  enclosed  pressure 
able  for  sampling  minute  sound-  chamber. 

pressure  fields  without  upsetting  The  chamber  has  a  removable 
the  physical  dimensions  of  the  cover  with  provision  for  the  inser- 
cavity.  tion  of  a  microphone.  A  microscope 

.  with  an  eyepiece  micrometer, 

Pistonphone  Calibration  graduated  in  tenths  of  millimeters 

A  pistonphone  is  used  for  the  is  mounted  between  the  voice  coil 
calibration  of  pressure  microphones  and  the  pressure  chamber.  It  per- 
in  the  region  where  there  is  no  mits  the  measurement  of  the  piston 
deviation  between  the  free  field  and  stroke  in  the  range  from  0.02  to 
pressure  calibration.  It  consists  0.8  mm. 

essentially  of  the  dynamic  system  The  pressure  chamber  proper  is 
having  a  2-in.  voice  coil,  mounted  bounded  by  a  laminated  plastic  cup 
on  a  metal  V  cone  diaphragm,  a  that  has  a  cylindrical  bore  of  90 


FKa.  1 — Cothod*  iollowur  and  powvr  supply  usud  with  sound  prossurs  Isvsl  micro- 

phonos 


mm  and  a  depth  of  75  mm.  The 
rubber  sealed  piston  assembly  ex¬ 
tends  into  this  bore.  Various  insert 
cylinders  are  used  to  reduce  the 
cavity,  depending  upon  the  types 
of  microphones  to  be  calibrated  and 
the  special  range  of  frequencies  to 
be  used. 

The  largest  chamber  is  approxi¬ 
mately  476  cubic  centimeters  and 
shows  no  measurable  standing 
waves  up  to  approximately  300 
cycles.  A  smaller  chamber  of  ap¬ 
proximately  18  cubic  centimeters  is 
used  for  higher  frequencies  and  to 
develop  higher  sound  pressure 
levels.  The  maximum  sound  pres¬ 
sure  that  can  be  developed  with 
476  cubic  centimeters  is  approxi¬ 
mately  16  dynes  per  square  centi¬ 
meter.  With  the  18  cubic  centimeter 
chamber  a  sound  pressure  level  of 
124  dynes  is  available. 

The  pressure  developed  in  the 
cylinder  is  a  function  of  the  piston 
diameter,  the  barometric  pressure, 
the  piston  stroke  and  the  pressure 
chamber  volume.  Sound  pressure 
level  is  computed  according  to  the 
following  equation: 


p  .  0.52  — — 

Where  P  ••  effective  sound  preMure'in  iib 
D  —  piston  diameter  in  mm 
B  ~  (laiometric  pressure  in  mm  of 
Hg 

//  -  piston  stroke  in  mm 
V  ■■  preMure  chamber  volume  in 
cc 

Jot  Noise  Levels 


Aircraft  propulsion  systems 
presently  used,  and  those  planned 
for  the  future  include  turbojet 
engines,  rockets,  supersonic  pro- 
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pellerg  and  ram  jets.  Presently  the 
turbojet  engine  is  the  most 
common  and  potent  source  of  noise. 

It  is  anticipated  that  unless 
quieter  engines  can  be  designed, 
the  radius  of  disturbance  from  an 
airport  may  be  as  great  as  SO  miles. 

The  origin  of  the  noise  In  jet 
engines  is  probably  due  to  the 
formation  of  eddy  currents  at  the 
nozzle,  irregularities  of  fuel  com¬ 
bustion  and  to  some  extent  intake 
noise.  Since  these  sources  are  not 
accurately  defined,  progress  in  pro¬ 
viding  a  muffler  to  reduce  this 
noise  has  been  delayed  and  it  is  not 
expected  that  within  the  immediate 
future  these  sounds  can  be  at¬ 
tenuated  at  a  rate  sufficiently  fast 
to  cope  with  the  increase  in  power. 

The  noise  of  jet  engines  is  a 
more  continuous  spectrum  than 
that  of  propeller-driven  aircraft.  In 
the  latter  case  the  noise  is  concen¬ 
trated  in  the  lower  frequencies 
having  a  maximum  amplitude  at 
the  propeller  blade  frequency, 
which  is  in  the  range  of  76  to  160 
cps.  The  energy  falls  off  rapidly 
at  the  harmonic  frequencies.  The 
jet  engine,  however,  has  almost  a 
uniform  spectrum  up  to  1,000  cps 
and  above  4,000  cps  appreciable 
energy  is  radiated.  Since  a  pro¬ 
peller  is  principally  a  low-frequency 
generator,  the  noise  is  nondirec- 
tional  and  is  at  a  maximum  near 
the  pilot’s  position.  For  this  reason 
the  rear  part  of  the  cabin  is  con¬ 
siderably  quieter  than  the  forward 
part. 

Jet  Noise 

In  a  jet  plane  the  source  of  noise 
is  well  to  the  rear.  However,  since 
the  jet  spectrum  is  extended,  the 
noise-distribution  pattern  varies 
with  frequency.  In  the  first  octave 
the  noise  is  nondirectional.  The 
sound  radiator  is  a  dipole  antenna 
and  the  pattern  shifts  progressively 
so  that  the  radiation  at  medium 
and  higher  frequencies  is  at  right 
angles  to  the  airplane.  At  very  high 
frequencies  the  radiation  is  di¬ 
rected  forward. 

Attenuation  of  low  frequencies 
by  the  wall  of  the  plane  requires 
increased  thickness  or  mass,  but 
the  high  frequencies  are  easily 
attenuated  by  present-day  con¬ 
struction.  Because  of  the  vaiying 
directions  of  the  noise,  passengers 
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Choracteristtcc 


Opeo- 

oirouit 

eeoiiUvity 

Maxim  lUD 
■ouod 

Frequency 

in  db  fef 

preMure 

raose 

Type 

to  1  Yolt 

level  (api) 

in  kc 

21C 

-46 

140 

0.005-17 

21BR-180 

66  5 

180 

0.005-17 

21BR>200 

-  B6  d:  5 

200 

0.005-17 

21BR-220 

-  106  4 

220 

0.005-17 

in  such  planes  as  the  English  Comet 
are  seated  as  far  forward  as  prac¬ 
tical. 

The  manufacture,  testing  ahd 
use  of  turbojet  and  ram  jet 
engines  have  created  many  prob¬ 
lems  in  connection  with  the  intense 
noise  produced  by  the  operation. 
The  present-day  turbojet  engine 
bums  approximately  6,000  to  8,000 
pounds  of  fuel  an  hour.  The 
acoustic  power  increase  is  approxi¬ 
mately  proportional  to  the  fourth 
power  of  the  fuel  consumption,  and 
this  corresponds  to  approximately 
70  kw  at  its  highest  speed.  The 
sound  pressure  level  is  approxi¬ 
mately  160  db  at  a  distance  of  1 
nozzle  diameter  from  the  engine. 

The  spl  developed  by  an  engine 
is  a  precise  value  depending  upon 
the  fuel  consumption.  Measure¬ 
ments  on  a  number  of  engine  test 
cells  have  shown  that  the  sound 
output  is  within  a  few  tenths  of  a 
decibel  when  the  fuel  is  correctly 
metered.  There  are  three  noise- 
level  situations  that  cause  concern 
with  operation  of  jets : 

(1)  A  short  full-power  check  of 
the  engine  before  taking  off. 

(2)  Adjustments  in  plane  after 
installations. 

(3)  Finally,  what  is  probably 
the  most  potent  source  of  inter¬ 
ference,  factory  testing  of  jet 
engines. 

At  the  present  time  objections 
come  principally  from  adjustments 
in  the  plane  and  factory  testing.  The 
latter  represents  the  major  source 
of  annoyance  to  nearby  office  work¬ 
ers  and  residential  areas.  This  test¬ 
ing  also  constitutes  a  hazard  in 
that  a  certain  partial  or  permanent 
impairment  of  hearing  can  be  pro¬ 
duced  by  operations’  personnel 
being  exposed  to  this  noise. 

In  the  research  and  design  on 
engines,  high  ambient  pressures 


and  temperatures  are  involved 
when  a  microphone  is  used  to  ob¬ 
tain  data  within  or  near  the  com¬ 
bustion  chamber.  Tyx)€s  of  burner 
instabilities  occur  and  the  role  of 
fiame-driven  standing  waves  in 
burners  is  being  studied.  The 
names  given  to  these  instabilities 
are:  (in  rockets)  “chugging”  and 
“screaming;”  (in  afterburners) 
“rumbling”  and  “queaking;”  (in 
ram  jets)  “resonance”,  “rough 
burning,”  “pulsing”  and  “whist¬ 
ling.” 

High  Temperatures 

The  condenser  microphone  can 
be  operated  at  higher  temperatures 
than  conventional  microphones, 
since  the  materials  used  are 
Mycalex,  glass  and  stainless  steel. 
The  Mycalex  becomes  unstable 
above  1,000  degrees  F  and  other 
parts  are  stable  up  to  1,600  degrees 
F.  For  short  periods  of  time,  such 
as  an  interval  of  less  than  one 
minute,  the  microphone  can  be 
directly  exposed  to  1,600  F. 

Where  continued  temperatures 
above  700  degrees  are  encountered 
in  the  measurements,  the  micro¬ 
phone  is  used  with  a  probe  tube. 
The  probe  tube  usually  has  a  bore 
of  1  to  3  mm  and  a  length  to  pro¬ 
vide  the  necessary  temperature 
gradient.  The  probe  tube  also  pro¬ 
vides  more  of  a  point-source  pickup 
and  reduces  diffraction  of  sound 
around  it  allowing  end  of  the  tube 
to  be  mounted  in  a  wall  of  a  pipe 
or  engine.  The  length  of  the  probe 
tube  varies  from  3  in.  up  to  ex¬ 
perimental  units  measuring  14  in. 
in  length. 

The  walls  of  the  probe  can  be 
cooled  by  liquid,  air  or  covered  with 
heat  resistant  insulation  so  that 
the  temperature  at  the  microphone 
end  is  within  accepted  limits. 
Usually  stainless  steel  is  used  to 
resist  the  corrosive  action  of  heat 
and  the  various  types  of  liquid 
fuels  and  propellants.  The  wall  of 
the  probe  tube  is  sufficiently  thick 
so  that  an  attenuation  of  at  least 
60  db  is  provided. 

Where  the  ambient  barometric 
pressure  exceeds  30  psi,  it  may  be 
necessary  to  provide  a  bypass  from 
the  front  of  the  diaphragm  or  the 
chamber  to  the  housing  at  the  rear 
of  the  microphone  to  equalize  the 
static  pressure.  When  the  tempera- 
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ture  at  the  diaphragm  is  elevated 
beyond  200  degrees,  the  voltage 
between  cathode  and  ground  drops, 
and  it  is  advisable  to  provide  means 
for  maintaining  a  constant  poten¬ 
tial  of  200  volts. 

Plant  Noise  Control 

Noise  control  of  jet  engine  test¬ 
ing  cells  has  become  compulsory. 
Factories  are  usually  located  in 
areas  somewhat  remote  from 
residential  sections,  but  progres¬ 
sively  these  areas  are  built  up  and 
complaints  by  the  residents  bring 
preventive  measures.  Present  ac¬ 
ceptable  daytime  sound  levels  can 
approach  a  value  of  72  to  76  db  and 
nighttime  levels,  a  value  of  60  to 
65  db  before  complaints  will  be 
.  received. 

An  engine  at  5  feet  will  develop 
approximately  160  db  spl  at  full 
power.  Some  engine  plants  have 
as  many  as  50  individual  testing 
cells  in  operation  simultaneously 
and  the  spl  is  raised  to  177  db. 
Exhaust  stack  treatment,  tunnels, 
ducts  and  resonators  are  used  to 
provide  various  degrees  of  at¬ 
tenuation.  The  cost  of  providing 
the  attenuation  is  between  $500  and 
$1,000  per  db.  At  least  50  db  of  at¬ 
tenuation  at  100  cycles  is  required. 
Higher  powered  engines  are  being 
developed  and  it  is  anticipated  that 
in  the  near  future  the  initial  noise 
will  be  increased  by  a  factor  of 
6  to  10  db. 

Noise  Monitoring 

The  management  of  factories 
must  provide  means  of  contin¬ 
uously  monitoring  the  noise  inter¬ 
ference  in  a  neighborhood  and  take 
appropriate  measures  to  keep  it 
within  acceptable  limits  to  avoid 
legal  action.  Facilities  for  this 
monitoring  are  now  in  use  experi¬ 
mentally  and  are  also  being  planned 
for  several  areas  that  include  office 
and  residential  areas. 

The  procedure  consists  in  mount¬ 
ing  microphones  in  an  open  struc¬ 
ture  such  as  a  tower,  church  or 
school  belfry  in  the  residential 
area.  The  output  of  the  microphone 
is  amplified  to  a  level  of  approxi¬ 
mately  +  10  vu  and  transmitted 
over  private  or  leased  telephone 
circuits  to  the  plant  receiving 
terminal.  The  telephone  circuits  are 
equalized  for  uniform  response  np 


to  8,000  cycles  and  selection  of 
cable  pairs  can  provide  a  signal- 
to-noise  ratio  of  50  db.  The  thresh- 
hoid  of  residential  ambient  noise 
is  seldom  less  than  40  db,  and  this 
allows  a  range  up  to  90  db. 

At  the  receiving  terminal,  line 
amplifiers  provide  sufficient  gain 
to  compensate  for  the  loss  in  the 
telephone  cable.  (The  equalized 
1,000-cycle  gain  is  equivalent  to  the 
loss  of  4  db  per  circuit  mile.)  In 
addition  to  monitoring  the  noise, 
equipment  is  available  to  operate 
a  warning  light  when  the  sound 
pressure  level  in  the  region  of  this 
microphone  exceeds  the  specified 
interference  level  and  to  record 
noise  on  tape  or  sound-level  re¬ 
corders. 

Equipment  used  at  the  pickup 
point  is  the  type  21  condenser 
microphone,  having  a  dynamic 
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range  of  30  to  140  db  spl  and  a 
100-db  gain  amplifier  capable  of 
+  10  vu  output.  The  gain  of  the 
system  is  adjusted  so  that  the 
maximum  expected  level  in  the 
area  will  develop  +  10  vu  and 
maintain  the  highest  possible 
signal-to-noise  ratio  without  pro¬ 
ducing  crosstalk  in  adjacent  cable 
circuits. 

Calibration  of  the  microphone, 
amplifiers,  telephone  cables,  line 
terminal  equipment  and  recording 
facilities  may  be  provided  by 
mounting  a  small  stable  loud¬ 
speaker  near  the  microphone.  This 
loudspeaker  is  energized  by  a  cali¬ 
brated  reference  tone  transmitted 
over  a  separate  outgoing  telephone 
line. 

The  monitoring  at  the  exhaust 
stack  or  within  a  few  diameters  of 
the  engine  is  accomplished  with 
the  21BR-200  microphone.  Experi¬ 
mental  tests  over  a  period  of 
several  months  in  a  midwestem  jet- 


engine  factory  indicate  that  the 
microphone  system  can  be  expoaed 
to  conditions  of  weather,  including 
100-percent  humidity  and  tempera¬ 
ture  ranges  from  —  20  F  to  100  F. 
Overall  change  in  sensitivity  of 
microphone,  amplifier  and  tele¬ 
phone  cables  was  less  than  2  db 
over  a  period  of  one  month. 

When  the  aircraft  engine  noise 
exceeds  the  predetermined  com¬ 
plaint  level  in  the  residential  areas, 
the  procedure  is  to  reduce  the  fuel 
consumption  temporarily  or  shut 
down  the  required  number  of 
engines  to  keep  within  the  specified 
level. 

Hearing  Less 

Loss  of  hearing  to  personnel 
operating  and  testing  equipment  in 
factories  today  is  a  factor  that 
management  must  evaluate  to  pro¬ 
tect  the  worker.  It  is  estimated  that 
a  large  sum  is  involved  in  legal . 
action  today  resulting  from  claims 
on  loss  of  hearing.  Drop  forges, 
trip  hammers,  riveting  and  the  like 
develop  peak  sound  pressure  levels 
in  excess  of  150  db.  Employees 
working  in  these  high  noise  fields 
without  ear  protectors  may  suffer 
permanent  loss  of  hearing  at  fre¬ 
quencies  above  1,000  cycles. 

Other  Applications 

Condenser  microphones  are  being 
used  to  determine  the  vibration  of 
fuel  lines,  tanks  and  other  parts  in 
rockets.  Safe-risk  distances  for 
operating  personnel  adjacent  to 
rocket  launching  apparatus  is  de¬ 
termined  by  measuring  the  spl  at 
the  launching  platform. 

Motor  car  engine  timing  chain 
noise  is  measured  by  mounting  a 
probe  tube  close  to  the  Individual 
links  of  the  chain  around  the 
sprockets. 

In  the  medical  field,  ■mall 
animals  are  used  for  experimental 
purposes  to  study  the  effects  of  ex' 
posure  to  blast.  By  inserting  a 
prcbe  tube  in  the  animal  at  the 
point  of  interest,  the  internal 
pressure  can  be  accurately  meas¬ 
ured. 

In  the  field  of  vibration,  the 
microphone  may  be  used  to  trace 
the  nodal  pattern  of  vibrating  tur¬ 
bine  buckets,  as  well  as  recording 
the  axial  modes  of  a  vibrating 
turbine  wheel. 
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Step-Switch  Conveitei 

Amplifier-controlled  telephone-type  stepping  switches  convert  analog  voltage  to  digital 
information.  Converter  is  particularly  useful  when  results  of  engineering  computations 
performed  on  analog  computers  must  he  analyzed  statistically 


By  R.  R.  BENNETT  and  H.  LOW 

Hughet  Reaearoh  and  Davalopment  Laboratories 
Culver  City,  Calif. 


FIG.  1 — Principal  ieotuTM  oi  anoloq-lo-divital  conTerter;  atandard  l•l•pbon•-t7P• 
Btnppinq  awltchM  arc  u«*d 


Application  of  analog  com- 
•  puters  to  statistical  stud¬ 
ies*  requires  gathering  numerous 
discrete  statistical  results  and  re¬ 
ducing  them  to  useful  engineering 
data.  Output  devices  generally  as¬ 
sociated  with  analog  computers 
present  the  desired  results  as 
curves.  Measuring  discrete  points 
from  these  curves  introduces 
human  error  and  time  lag.  The  de¬ 
vice  to  be  described  automatically 
converts  an  analog  voltage  into 
digital  form.  Figure  1  illustrates 
its  operation. 

Voltage  X  in  the  range  of  ±:  100 
volts  is  connected  to  the  input  of 
the  absolute-value  circuit.  The  out¬ 
put  of  the  absolute-value  circuit, 
|X|,  then  becomes  an  input  to  the 
summing  networks  of  the  tens  and 
units  relay  amplifiers. 

The  tens  relay  amplifier  ener¬ 
gizes  the  tens-digit  stepping  switch 
Si  as  long  as  the  sum  of  its  inputs 
is  positive  while  the  units  relay 
amplifier  energizes  the  units-digit 
stepping  switch  S>  as  long  as  the 
sum  of  its  inputs  is  negative. 
Hence,  5,  operates  as  long  as  the 
absolute  voltage  on  its  feedback 
arm  is  less  than  |X|. 

While  St  operates,  the  sum  of  the 
inputs  to  the  units  amplifier  is  posi¬ 
tive  and  St  does  not  operate.  As 
soon  as  S,  feeds  back  the  appro¬ 
priate  voltage  to  the  tens  amplifier 
and  stops,  St  steps  until  a  voltage 
is  fed  back  sufficient  to  make  the 
sum  of  the  inputs  to  the  units 
amplifier  positive,  at  which  time  S, 
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Digitizes  Analog  Data 


Analo^to-dl^Mal  coaT*H*r  wHh  onoctefd  tabulator.  Koyt  aro  oporatod  by  tolo* 
noida  Miorgisod  by  couTortor 


stops.  The  shaft  position  of  the  two 
stepping:  switches  represents  the 
two-digit  answer.  Additional  banks 
of  contacts  are  used  to  energize 
keyboard  solenoids  on  a  tabulator 
and  to  light  the  visual  indicators 
shown  in  the  photograph. 

The  conversion  and  tabulation 
operation  takes  place  in  less  than 
one  second  and  is  actuated  by 
either  a  pushbutton  on  the  unit  or 
automatically  by  an  external 
switch. 

The  same  shaft  position  may  be 
used  to  obtain  any  function  of  X  by 
adding  enough  banks  to  the  step¬ 
ping  switches,  essentially  providing 
a  table  of  values  of  f(X)  for  each 
X.  The  function  f(X)  =  X*  is  of 
particular  value  in  statistical 
studies.  The  mean  square  of  the 
variable  X  is  obtained  by  recording 
X*  and  computing  the  sum  of  the 
X"a  at  the  end  of  a  sample  of  runs. 
The  addition  of  the  X*’8  may  be  ac¬ 
complished  within  the  accompany¬ 
ing  tabulator. 

More  Digits 

The  system  can  be  extended  to 
more  than  two  digits  by  adding  one 
more  relay  amplifier  and  stepping 
switch  for  each  additional  digit. 
The  limitation  to  the  number  of 
digits  depends  upon  the  accuracy 
of  the  reference  voltages,  the  ac¬ 
curacy  of  the  feedback  divider  re¬ 
sistors  and  the ,  resolution  of  the 
relay  amplifiers. 

The  two-digit  system  converts  an 
analog  voltage  to  the  nearest  unit. 


Figure  1  shows  the  position  of  the 
stepping  switches  for  24.5>|X|> 
23.5  volts.  The  tabulator  would  re¬ 
cord  24  for  this  value  of  X.  The 
statistical  problems  for  which  the 
converter  was  built  did' not  warrant 
greater  accuracies.  The  divider  re¬ 
sistors  for  Si  and  S,  are  ±:  0.1-per¬ 
cent  and  ±  1.0-percent  wire-wound 
resistors,  respectively. 

Absolute-Value  Circuit 

Figure  2  shows  a  relay  amplifier 
and  an  inverting  amplifier  connected 
to  form  an  output  that  is  equal  to 
the  absolute  value  of  the  input.  The 
relay  selects  the  input  if  the  input 
is  positive  or  the  negative  of  the 
input  if  the  input  is  negative.  A 
second  pair  of  contacts  provides 
the  contact  closure  to  energize  ap¬ 
propriately  the  plus  or  minus 
solenoid  of  the  tabulator.  The  relay 
amplifier  is  a  conventional  chopper 
amplifier  using  a  BO-cps  ssmchro- 
nous  converter.  It  energizes  its 
relay  on  a  negative  10-millivolt  in- 


FIG.  3 — Relay  anpUitof  used  to  poei- 
tton  ttepplng  ewltdi 


put  and  has  inherently  negligible 
drift 

The  inverting  amplifier  is  a  high- 
gain  d-c  feedback  amplifier  con¬ 
nected  to  give  an  overall  gain  of 
minus  one.  It  is  linear  over  the 
range  of  ±.  120  volts.  Cathode  re¬ 
sistor  Rt  is  for  zero  balancing  the 
amplifier. 

Figure  3  is  a  schematic  of  a 
stepping-switch  actuating  ampli¬ 
fier.  The  slight  differences  between 
the  tens  and  units  amplifiers  are 
indicated  on  the  schematic.  Balanc¬ 
ing  an  amplifier  consists  of  adjust¬ 
ing  cathode  resistor  Rn  to  give  the 
proper  relay-contact  closure  with 
all  inputs  grounded.  Two  neon 
lights  on  the  front  panel  indicate 
the  desired  relay-contact  position. 

Amplifier  Drift 

Direct-current  amplifier  drift  in 
the  inverting  amplifier  and  the  two 
stepping-switch  actuating  ampli¬ 
fiers  is  reduced  to  a  negligible 
amount  by  using  regulated  power 
supplies,  differential-amplifier  in¬ 
put  stages’  and  deposited-carbon 
resistors  throughout.  The  ampli¬ 
fiers  would  be  chopper  stabilized  in 
applications  where  more  accuracy 
is  required  from  the  converter. 
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TRANSISTORS:  Theory  and  Application 


Grounded  Emitter 

Part  DC 

By  ABRAHAM  COBLENZ  aad  HARRY  L.  OWENS 

Biffnal  Corot  Bnginoering  Laboratories 

Fort  Monmouth,  Neto  Jersey 

IN  PREVIOUS  ARTICLES  of  this 
series,  discussions  have  been  re¬ 
stricted  to  the  grounded-base  con¬ 
nection  for  transistors.  One  of  the 
main  reasons  for  introduction  of 
the  grounded-base  connection  first 
is  because  it  appears  that  in  the 
testing  and  evaiuation  of  transis¬ 
tors,  this  connection  will  be  used. 
In  genera],  the  values  of  param¬ 
eters  obtained  and  the  interpreta¬ 
tion  to  be  placed  on  the  measure¬ 
ments  depend  on  the  method  of 
connection. 

Grounded  emitter  and  collector 
circuits  have  advantages  over  the 
grounded-base  circuit  in  certain 
applications.  The  significance  of 
the  method  of  connection  will  be¬ 
come  apparent  in  the  ensuing  dis¬ 
cussion. 

Grounded-imitier  Connection 

The  parameters  which  describe 
the  grounded-emitter  connection 
most  adequately  for  design  and 
analysis  purposes  are  the  input  and 
output  resistances,  and  the  voltage 
and  power  gains.  To  find  these,  it 


Table  I — Typical  Values  of 
Transbtor  Parameters 


Point  Contact 

Junction 

r. 

150  ohms 

25  ohms 

rt 

120  ohms 

500  ohms 

fm 

35  kilohms 

0.96  meg 

r. 

15  kilohms 

1.0  meg 

Rf 

500  ohms 

.500  ohms 

Rl 

20  kilohms 

0.1  meg 

alpha 

2.3 

o.% 

e* 

0.01  volt 

0.001  volt 

FIG.  1 — EquiTalcnl  and  schamatic  circuit  diagrams  for  qroundsd.sinittsr  connsctlon 


is  necessary  to  obtain  the  loop  cur¬ 
rents. 

Following  the  rules  in  the  pre¬ 
vious  article,  Kirchhoif  law  equa¬ 
tions  for  the  two  loops  in  Fig.  1 
will  be  set  up  to  find  these  cur¬ 
rents  as  a  function  of  known 
transistor  parameters. 

Figure  1  shows  the  essentials  of 
the  grounded-emitter  connection. 
Note  that  d-c  biases  are  omitted, 
the  r'g  are  shown  instead  of  Z’s  for 
simplicity,  and  that  arbitrary  cur¬ 
rent  directions,  toward  the  imagi¬ 
nary  junction  point  J,  are  assumed.* 
Following  the  rules  in  Part  VII 
the  loop  equations  are 

(R,  +  r»  +  r.)  1,  +  r.i,  =  e,  (1) 

-  (i,  +  »■«)  +  r,  it  + 

(Rl  +  r,  4-  r.)  it  «»  0  (2) 


(R,  +  r*  4-  r.)  i,  4-  r.ii  «  j,  (3) 

(r.-r»)  ii  +  (Ri.+r.+r,-rm)  tt-0  (4) 

Solving  for  ti 

i  -n  (^^4-r,-r,4-r.) _ ... 

l(^#4'r,4'r»)  {Ri+r,+r,—rn)  + 
r.  (u-r.)l 

Input  Resistance 

The  input  resistance  for  the 
rounded-emitter  connection  is 


“r,4-r»4‘ 


r.  (r»-r.) 

RL+r,+rt-r, 


(6) 


Since  one  can  normally  neglect 
r.  compared  to  r. 


Ru 


r,  r, 

fti;4-r,4-r.-r« 


(7) 


Note  that  (t,  4- 1,)  =  —i,  and  that 
t,  =  current  through  r,  toward  J. 
Ordinarily,  with  the  direction  of 
currents  as  selected,  r^i,  would  have 
a  minus  sign  since  it  is  a  gener¬ 
ator;  since  t,  flows  from  plus  to 
minus  with  respect  to  it,  it  requires 
another  minus  sign,  so  that  r.t.  is 
now  plus.  However,  i,  =  —  (t,  4- 1,), 
and  therefore  the  term  appears  as 
— (ti  -f  It)  in  the  equation.  Re¬ 
written  in  standard  form,  Eq.  1  and 
2  become 


For  comparison,  the  equivalent 
relation  for  the  grounded-base  con¬ 
nection  is 

g«-r.4-r>-  (8) 

liL  -I-  r, 

A  study  of  these  equations  re¬ 
veals  the  following: 

(1)  The  subscript  convention 
adopted  is  as  follows:  If  only  one 
subscript  is  used  (for  example, 
i?»),  the  value  refers  to  the 
grounded-base  connection;  i2<.  re- 
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and  Collector  Circuits 


Design  equations  for  additional  transistor  circuit  configurations  are  derived  and  average 
values  inserted  to  show  typical  performance.  Relative  advantages  of  various  circuits  for 
both  junction  and  point-contact  transistors  are  discussed  in  detail 


Table  11 — Formulas  and  Typical  Values  for  Transistor  Circuit  Parameters 


j 

(i  rounded  Base 

Grounded  Emitter 

Grounded  Collector 

Input  1 

r,  (r,  -f  r„) 

r  1  r  1  G) 

r.  -b  r 

Resistance 

^  ^  D  1  i 

*+*  r»  +  r# 

Rl  +  r,  -f-  r,  —  r,, 

+  r*  +  r.  —  r«, 

1  P.C. 

«  150  ohnis** 

*»  35,000  ohms 

*»  2,000,000  ohms 

!  Junction 

»  90  ohms 

•»  700  ohms 

«•  700,000  ohms 

Output  1 

...  r»  (r,  -1-  r«) 

r  1  r  r  1 

r  I-  r.{r.-rm) 

Resistance 

^6  1  D  1  1 

n»  +  r»  -f  r. 

r.  +  r. 

+  R,  -b  r.  -b  r* 

PC.  , 

«  9,500  ohms 

«  —13,000  ohms 

«»  -650  ohms 

1  Junction  | 

»  530,000  ohms 

B*  63,000  ohms 

w  25  ohms 

(r*  -f-  rm)  Rl 

(r.  —  r„)  Rl 

r.Ri, 

(R,+r%+r,')  (Rt+r.-fr,— r,„)+ 

(R,+r»-br.)  (Rt+r.-br,-r«)-b 

r.  (rm-r.) 

i 

1 

*  -130 

<1 

»  -575 

<1 

Power 

^RlR,  (r*  -f  r„)* 

4/?t/?,  (rm  -  r,)’ 

4R.RLr.* 

Gain 

((fl»+ri-|-r,)  (Rt-f-r.-hr.- r„) -b 

[(R»+r*-br.)  (Rt+r,-br,  — fm)  + 

r»  (r,-|-r«)p 

r.  (r.-r.)l‘ 

r.  (rm-r,)]* 

i  P.C. 

«  100  (20  db) 

»  1700  (32  db) 

<m  0.1 

Junction 

«.  440  (26  db) 

«  6600  (38  db) 

M  0.02 

Current 

ii 

a  ^  *-* 

Gain 

"  C| 

€Kth  • 

1  —  at* 

1-a.. 

P.C. 

«  2.3 

«  -1.66 

»  0.77 

Junction 

**  0.96 

w  24 

a.  -25 

Sta-  1  P.C. 

Stable  unless  7?^  —  0* 

Unstable 

Unstable 

bility  1  Junction 

Stable 

Stable 

Stable 

Phase  I  P.C. 

No  reversal  unless  Ri.  low  or  a  high 

j  Voltage  and  current  phase  reversal 

1  No  phase  reversal  asiially  1 

1  Junction 

No  phase  reversal 

Voltage  phase  reversal 

Current  phase  reversal  1 

Advantages 

1  High  /?. 

High  Ri  and  gain;  sinde  voltage 

•  Cathode  follower  action;  high  cur-  1 

1 

1 

supply;  high  Z  levels  for  June. 

rent  gain;  gotxl  fref|.  resp.  ! 

Disadvantages 

1  Low  low  gain  for  pointHxmtacI 

;  Unstable 

Voltage  and  power  gain  poor;  may  j 

types 

be  uastable  I 

*  Point>contact  tran.si.stors  are  available  which  are  short-circuit  stable. 

1 

**  These  are  revised  values,  slightly  hi|d>^  then  were  given  in  Part  VII. 

1 
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FIG.  2 — Biasing  connsctlons  for  ground- 
•d-boM  connoetion 


fen  to  grounded-emitter  connec¬ 
tion,  and  similarly  Rt,  refers  to  the 
grounded-collector  connection. 

(2)  In  Eq.  8,  since  n,  r«  and 
Rl  are  in  general  positive  numbers, 
Rt  will  always  be  less  than  r.  +  r» 
by  the  quantity  r»r«/(i2t  -f-  r,). 

(3)  In  contrast,  in  Eq.  7,  the 
input  resistance  will  in  general  be 
greater  than  r,  -f  r»,  by  the  quan¬ 
tity  r.r«/(/2t  -I-  r,  -f  r.  -  r«). 
As  this  latter,  quantity  may  be 
negative,  two  possibilities  occur: 
(a)  Junction  transistors:  As  alpha 
is  less  than  unity,  and  as  alpha  = 
Tm/r,,  (r,  —  r«)  is  always  positive. 
Hence,  r.  r^/iRt  -f-  r.  -f  r.  -  r«)  is 
always  positive  and  Ri,  is  always 
greater  than  r,  -f  r».  (b)  Point-con¬ 
tact  transistors :  In  this  case  alpha 
is  greater  than  1;  therefore,  is 
greater  than  r,  and  r,  —  is  nega¬ 
tive.  However,  by  making  Ri. 
greater  than  r.  —  r^,  r.r„/(Rt  -f  r. 
-I-  »•,  —  »■»,)  can  still  be  made  posi¬ 
tive  and  an  input  resistance 
greater  than  r,  ^r,  obtained. 

Typical  Values 

Using  the  tjrpical  values  from 
Table  I,  R„  =  36,000  ohms  for  the 
point-contact  transistor  and  700 
ohms  for  the  junction  unit.  These 
values  should  be  compared  with  160 
ohms  and  90  ohms  respectively, 
obtained  for  the  grounded-base  con¬ 
nection. 

High  Input  Resistance 

As  can  be  seen  from  Eq.  6,  it  is 
possible,  in  the  grounded-emitter 
circuit,  to  make  the  input  resistance 
quite  high  by  proper  choice  of  R,.. 
This  is  not,  in  general,  possible 
with  the  grounded-base  connection 
(see  Eq.  8).  When  R,, -f  r, -4- r.  = 
F*,  the  denominator  of  the  second 
term  right-hand  side,  Eq.  6.  be¬ 
comes  infinite,  and  the  input  re¬ 
sistance  becomes,  theoretically,  also 


FIG.  3 — Groundud-amlttM  drcuil  lor  pnp 
aad  poiBl<oBlact  traaslstors 


infinite.  It  is  profitable  to  consider 
two  cases: 

(a)  Junction:  As  alpha  is  less 
than  1,  and  r,  is  greater  than  r«, 
the  second  term  right-hand  side  can 
be  made  very  large  only  if  Rl  is 
very  small,  and  alpha  is  very  near 
unity,  say  0.997.  Further,  if  Rl  is 
made  small,  the  possible  voltage 
and  power  gain  will  be  small. 

(b)  Point  contact:  Making 
Rl-\-  r,-{-r,  =  r«  is  entirely  feasi¬ 
ble,  and  high  input  resistances  are 
readily  achievable  in  practice. 

In  Eq.  6  it  is  very  possible  that 
r»  is  greater  than  (Rt  +  r.  +  r.)  if 
Rl  is  sufficiently  small,  and  this 
may  easily  lead  to  a  negative  value 
of  Ri..  This  leads  to  a  condition  of 
instability  wherein  the  circuit  sings 
or  oscillates  parasitically.  The  sub¬ 
ject  of  instability  will  be  treated 
later  in  this  series. 

Voltage  Gain 

Returning  to  Eq.  3  and  4,  and 
solving  for  t, 

_ _ ^  (r»  -  r.) _ _ 

r.  (r„  -  r.)] 

The  voltage  gain  VG,  is  then  given 
by 

V(7.  -  (10) 

—  (rw-r.)Rr _ 

r.  (r„  -r,)l 

Using  typical  values,  VG,  =  —ISO 
for  point-contact  units,  and  VG,  = 
—676  for  junction  units. 

These  values  should  be  compared 
with  30  and  160  respectively  for 
the  grounded-base  connection.  The 
negative  sign  shows  that  the  volt¬ 
age  across  Rt  and  the  input  voltage 
e,  are  180  degrees  out  of  phase. 
Thus  it  is  seen  that  the  grounded- 
emitter  connection  produces  a  nhase 
change  of  180  degrees.  It  will  be 
recalled  that  the  grounded-base 


connection  does  not  produce  phase 
inversion. 

To  find  the  theoretically  maxi¬ 
mum  value  of  VG„  one  assumes,  as 
was  done  for  the  grounded-base 
connection,  that  Rl  —  oo,  and  R,  = 
0.  Numerator  and  denominator  of 
Eq.  10  are  divided  by  Rl-  Multiply¬ 
ing  and  dividing  numerator  by  r, 

VG,  (max)  =«  —  — 

Equation  11  should  be  compared 
with  Eq.  12  below,  which  is  the 
corresponding  expression  for  the 
grounded-base  connection  of  a 
transistor. 


VG  (max)  =«■  a  —  (12) 

^11 

The  maximum  theoretical  volt¬ 
age  gain  for  the  grounded-emitter 
connection  is  somewhat  less  than 
that  for  the  grounded-base  connec¬ 
tion  ;  however,  since  for  most 
transistors  r./r,  is  negligible  com¬ 
pared  to  alpha,  there  is  in  practice 
no  appreciable  difference  between 
these  two  gains.  As  the  numerical 
values  obtained  indicate  for  specific 
values  of  transistor  and  circuit 
parameters,  the  grounded-emitter 
connection  need  not  always  show  a 
smaller  gain  than  the  grounded- 
base  connection.  The  reason  follows 
from  the  difference  In  the  way  the 
voltage  gain  varies  with  Rr.  and  r. 
in  the  two  expressions  for  voltage 
gain. 

Power  Gain 

Power  gain  is  obtained  from  the 
formula 


PG. 


4ff, 


n.3) 


4f?,  Rl  (r „  —  r.)* 
((R»4-»’,+r»)(fft+r,-f-r,— r„)  + 
r.  (r»-r,)l* 


(14) 


Using  typical  values,  PG,  =  1,700 
for  point-contact  units  and  6,600 
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FIG.  5 — CuPTM  oi  a«.  iroquMCy  lor 
groundod-boM  connoction 


FIG.  6 — CoTTM  of  act  iroquoncy  ior 
grouadod-omittor  conagctloa 


FIG.  7 — Equlvcdral  circuit  oi  groundod- 
boM  circuit  tbowa  loop  curroata 


for  junction  transistors. 

By  comparison,  for  the  grounded* 
base  connection,  corresponding  val¬ 
ues  are  100  and  440  respectively. 
The  grounded-emitter  connection 
is  inherently  capable  of  power 
gains  greater  than  those  for  the 
grounded-base  connection. 

Output  Impedance 

To  find  the  output  impedance, 
e,  is  set  equal  to  0  in  Eq.  3,  and 
Eq.  4  is  set  equal  to  e,  instead  of 
to  0.  This  is  equivalent  to  remov¬ 
ing  the  signal  from  loop  1  of  Fig. 
1,  and  inserting  it  in  loop  2. 

The  resulting  equations  are 

(R,  -I-  re  -f  r.'i  i\'  4-  r.tV  =  0  (15) 

fr.  -  r,)  tV  +  (16) 

(Rf.  +  r,  +  r,  —  r„)  it  -  e. 

Solving  for  t,' 

_ _ (/?.4-  r»  4-  r.)  e, 

f(/f,  +  Pf4-r,)  (Bt4-r,4-r,-r„)  ' 

-r.  ^.-Ol 

’  -  Rl 

It 


Using  typical  values  R„  =  — 13,000 
ohms  for  point-contact  units  and 
63,000  ohms  for  junction  units. 

The  fact  that  the  output  resist¬ 
ance  is  negative  for  the  point-con¬ 
tact  transistor  indicates  that,  under 
average  operating  conditions,  the 
point-contact  transistor  tends  to  be 
unstable  when  used  in  the  grounded- 
emitter  connection.  Because  this 
type  of  connection  has  some  very 
worthwhile  features,  however,  it 
is  sometimes  profitable  to  alter  the 
circuit  slightly  to  make  it  stable. 
For  a  given  transistor,  r«,r„  r,  and 
r,  are  fixed.  Adding  series  re¬ 
sistance  to  r.  win  bring  the 
output  resistance  into  the  range  of 
positive  values.  A  resistance  of  ap¬ 
proximately  750  ohms  placed  in 
series  with  the  emitter  will  make 
R.  plus  for  the  point  contact.  This 


is  a  common  artifice  to  stabilize  a 
transistor  circuit. 

Because  r,  is  greater  than  r«  for 
junction  types,  the  output  resist¬ 
ance  is  always  positive  for  the 
junction  transistor  and  it  may  be 
inferred  that,  collating  Eq.  18  with 
Eq.  7,  the  grounded-emitter  con¬ 
nection  is  unconditionally  stable 
for  this  type  of  transistor. 

Regarding  magnitudes,  an  in¬ 
spection  of  Eq.  18  will  show  that 
the  very  high  values  of  resistance 
possible  for  Ri,  Eq.  7,  are,  even 
theoretically,  not  feasible  for  R,. 
Since  adding  a  high  resistance  to 
r,  to  make  R.  positive  introduces 
prohibitive  losses,  just  enough  re¬ 
sistance  is  usually  added  to  make 
R.  slightly  positive,  for  the  point- 
contact  unit.  Accordingly,  the 
grounded-emitter  connection  for 
this  type  usually  results  in  a  high- 
input,  low-output  impedance  ar¬ 
rangement.  For  the  junction  tran¬ 
sistors,  low-input,  high-output 
impedance  arrangements  are  pos¬ 
sible;  but,  with  the  proper  and 
Rt,  both  high  input  and  output  im¬ 
pedances  are  attainable. 

Other  Advantages 

From  a  biasing  standpoint,  the 
grounded  emitter  has  a  particular 
advantage  over  the  grounded  base. 
Figure  2  shows  the  elementary 
biasing  arrangement  for  the 
grounded-base  connection. 

Speaking  generally,  since  the 
emitter  and  collector  currents  In 
the  base  are  in  opposite  directions, 
it  would  be  difficult  to  use  a  single 
battery,  in  the  base,  to  bias  emitter 
and  collector  simultaneously.  The 
directions  of  current  shown  in  Fig. 
2  are  electronic ;  those  In  Fig.  1  are 
arbitrary. 

In  Fig.  3  a  possible  biasing  ar¬ 
rangement  for  the  grounded- 
emitter  connection  is  shown.  Note 


the  use  of  a  single  battery  for  tha 
bias  supply.  The  d-c  collector-to- 
emitter  path  biases  the  emitter 
with  respect  to  the  junction  point 
by  an  amount  I,r..  Point  B  is 
negative  with  respect  to  point  E 
by  an  amount  I»R„  and  the  correct 
bias  polarities  are  achieved  using 
only  one  power  supply.  The  polarity 
in  Fig.  3  is  for  point-contact  and 
pnp  transistors. 

The  sketch  in  Fig.  4  shows  the 
same  type  of  connection  for  the 
npn  transistor.  Here,  point  B  is 
positive  with  respect  to  F  by  an 
amount  hR»,  and  the  correct 
polarities  are  observed. 

One  interesting  but  unfortunate 
aspect  of  the  grounded-emitter  con¬ 
nection  is  its  poor  frequency  re¬ 
sponse  compared  to  the  grounded- 
base  connection.  In  transistor  work, 
frequency  response  usually  means 
»  versus  frequency.  Figure  6 
shows  two  typical  curves  for  « 
versus  frequency  for  a  point-con¬ 
tact  unit  and  the  junction  unit, 
both  measurements  having  been 
made  using  a  grounded-base  con¬ 
nection.  Figure  6  shows  frequency 
response  curves  for  the  same  units 
in  the  grounded-emitter  connection. 

Current  Gain 

In  general,  alpha  is  a  measure  of 
the  current  gain  in  the  transistor, 
and  is  defined  as  For  the 

grounded-base  connection,  it  can  be 
verified  from  Fig.  7  that  =  <, 
and  t,  =  i,,  and  that  for  this  con¬ 
nection  only 


A  notation  frequently  used  in  the 
literature  Is  to  use  the  small  letter 
a  for  the  ratio  of  output  to  input 
current,  that  is 

fl  -  -**-  (20) 

tt 
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(using  Eq.  27)  and  for  the  junction 
type  »c*'  =  6.34. 

Comparing  this  value  with 
=  24  (Eq.  29)  when  a,,  was 
0.96,  it  is  seen  that,  due  to  the 
nature  of  the  »„/  (1  —  *«.)  function, 
when  a„  falls  off  by  10  percent,  the 
grounded-emitter  alpha,  »e*,  falls 
off  by  almost  75  percent.  The  fre¬ 
quency  response  of  the  grounded- 
emitter  connection  falls  off  much 
more  rapidly  than  the  inherent 
frequency  response  of  the  transistor 
as  measured  by 

These  effects  are  illustrated  by 
Fig.  5  and  6.  Both  curves  are  for 
the  same  transistors,  but  Fig.  5 
was  obtained  using  the  grounded- 
base  arrangement,  and  Fig.  6 
using  the  grounded-emitter  ar¬ 
rangement.  A  rule  of  thumb 
sometimes  useful  is  to  consider  that 
the  frequency  of  alpha  cutoff, 
using  the  grounded-emitter  con¬ 
nection,  may  be  a  fifth  or  less  of 
the  response  using  the  grounded- 


and  from  Eq,  19,  for  the  grounded-  circuit  the  collector  and  put  Rl 
base  connection 

a  “  —  O  (21) 

In  the  case  of  the  grounded- 
emitter  connection,  it  is  not  so 
much  the  ratio  of  collector  current 
to  emitter  current  that  is  of  inter¬ 
est,  as  the  ratio  of  output  to  input 
current,  a.  The  ratio  of  collector  to 
emitter  current  is  invariant  with 
the  method  of  connection.  Except 
for  stray  capacitance,  the  tran¬ 
sistor  does  not  know  how  it  is 
hooked  up;  but  the  ratio  of  out¬ 
put  to  input  current  differs  quite 
widely  for  the  three  possible  con¬ 
nections.  The  grounded  emitter 
current  gain  varies  with  In 
practical  transistor  measurements 
it  is  common  to  measure  the 
grounded-base  alpha,  and  to 
compute  from  this  data  the 
grounded-emitter  current  gain. 

In  specifying  alpha,  it  is  conven¬ 
ient  to  use  the  letters  c,  h,  and  e  as 
subscripts  and  by  their  sequence  to 
indicate  the  method  of  connection. 

In  practice,  the  letters  in  the  sub¬ 
script  state  first  the  output  cur¬ 
rent  terminal,  and  then  the 
input  current  terminal — the  letter 
omitted  implies  the  common  or 
grounded  terminal.  Thus,  a‘„  is  the 
grounded-base  a,  *,»  the  grounded- 
emitter  a,  and  a.»  the  grounded- 
collector  «.  When  speaking  of  the 
frequency  response  curves,  the 
ratio  of  output  to  input  current 
versus  frequency  is  taken,  not  the 
ratio  of  collector  current  to  emitter 
current. 

From  Eq.  6  and  9,  the  value  of 
o  for  the  grounded-emitter  con¬ 
nection  is 


which  is  a.,  by  definition. 

Hence,  to  get  a  comparable  figure 
of  merit,  and  render  the  result  in¬ 
dependent  of  Rl,  a.»,  the  current 
gain  for  the  grounded-emitter  con¬ 
nection,  is  defined  by  putting 
Rl  =  0  in  Eq.  22. 


Neglecting  r,/r,  compared  to 
r«/r,  and  to  unity  and  using  the 
grounded-base  alpha  definition, 
=  r„/r„  »  r«/r. 


Equation  27  does  not  depend  on 
the  load  resistance,  and  shows  how 
the  current  gain  for  the  grounded- 
emitter  connection  varies  with  the 


FIG.  9 — Ground*d<oU*ctor  connaction 
uainq  alactron  flow 

base  arrangement. 

As  the  numerical  example  shows 
(see  Eq.  28)  for  point-contact 
transistors  the  grounded-emitter 
current  gain  will  usually  be  nega¬ 
tive.  From  Eq.  27,  if  is  greater 
than  unity,  as  in  the  case  of  point- 
contact  units,  is  negative,  repre¬ 
senting  an  180-degree  phase  re¬ 
versal  in  current. 

It  is  desirable  to  bear  in  mind 
that: 

(1)  When  the  signal  is  fed  into 
the  emitter,  and  the  output  taken 
from  the  collector,  the  transistor 
will  introduce  no  significant  phase 
change,  regardless  of  the  method 
of  connection.  Under  special  condi¬ 
tions  of  loading  and  frequency  de¬ 
pendence  of  parameters,  changes  in 
phase  may  be  observed,  but  these 
will  in  general  be  less  than  180 
degrees.  The  significant  point  is 
that  phase  change  is  essentially  as¬ 
sociated  with  the  method  of  feed¬ 
ing  the  signal  into  the  transistor; 


FIG.  8 — Equircdant  circuit  of  qroundod- 
coUoctor  connoctlon 

grounded-base  current  gain,  A 

significant  aspect  of  the  grounded- 
emitter  connection  is  that  current 
gains  greater  than  unity  are  en¬ 
tirely  possible,  using  junction 
transistors.  Typical  values  are 
■•’—1.66  for  point-contact  unit  (28) 
(the  minus  sign  indicates  phase  reversal) 

and  a«»  24  for  junction  units.  (20) 

Frequency  Response 
The  ordinate  in  Fig.  6  is  of 
Eq.  27.  The  reason  for  the  rela¬ 
tively  poor  frequency  response  of 
the  grounded-emitter  connection 
compared  to  the  grounded-base  ar¬ 
rangement  may  be  seen. 

Due  to  the  capacitance,  both 
stray  and  internal,  and  to  the 
transient  time  dispersion  effects*, 
at  some  frequency  below  cutoff, 
falls  off  by  10  percent.  This 
would  be  point  X  of  Fig.  6.  When 
is  0.9  «„ 


While  this  is  true  mathematically, 
from  the  physical  standpoint  this 
relation  has  limited  use  as  a  com¬ 
parison  number  for  transistors  be¬ 
cause  the  gain  shown  may  differ 
over  a  very  wide  range  depending 
on  the  value  selected  for  Ri.  It  will 
be  recalled  that  alpha  for  the 
grounded-base  connection  is  meas¬ 
ured  with  the  collector  shorted. 
Consider  the  equations  of  the 
grounded-base  connection: 

Pi  *  fff#  +  Pii)  ii  -f-  rirt’t  (23) 

Pt  “  fiii'i  -1-  It  (Ri  -I-  fit)  (24) 

If  V,  is  set  equal  to  0,  (short- 
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the  method  of  connection  intro¬ 
duces  a  phase  change  only  because 
it  determines  the  method  of  feed¬ 
ing  the  signal.  The  grounded-base 
connection  is  an  illustration  of 
feeding  the  signal  into  the  emitter 
and  taking  the  output  from  the 
collector — no  significant  phase 
change  is  observed. 

(2)  A  phase  change  is  usually 
observed  in  the  grounded-emitter 
connection  because  the  signal  is 
fed  into  the  base.  A  similar  effect 
will  be  observed  for  the  grounded- 
collector  connection,  where  the 
signal  is  also  fed  into  the  base. 

Unlike  the  vacuum  tube,  which 
is  usually  considered  to  be  essen¬ 
tially  a  Voltage  amplifier,  the 
transistor  usually  amplifies  both 
voltage  and  current  concomitantly. 
For  the  grounded-emitter  connec¬ 
tion,  where  both  current  gain  and 
voltage  gain  are  usually  greater 
than  unity  for  both  point-contact 
and  junction  units,  the  transistor 
is  a  power  amplifying  device.  As 


nsiag  •Icctron  flow 

an  illustration,  in  transistor  equip¬ 
ments  using  several  stages  in 
.  cascade,  or  in  a  typical  superhetero¬ 
dyne  arrangement  beginning  with 
the  very  first  r-f  stage,  one  com¬ 
putes  power  gain  stage  by  stage,  so 
that  there  is  a  successive  power 
build-up.  This  method  of  computa¬ 
tion  should  be  compared  with  the 
vacuum-tube  analog,  where  voltage 
gains  only  are  normally  computed, 
up  to  the  one  or  two  last  power  gain  • 
stages. 

Grounded  Collector 

The  third  principal  method  of 
connection  of  transistors  is  in  the 
grounded-collector  or  common-col¬ 
lector  connection.  An  equivalent 
circuit  diagram  is  given  in  Fig.  8. 

In  writing  the  circuit  equations, 
bearing  in  mind  the  rules  pre¬ 
viously  laid  down  in  Part  VII 
of  this  series’,  the  following  must 
be  considered  for  the  grounded- 


collector  equivalent  circuit: 

(1)  Current  t.  =  current 
through  r,  which  flows  toward 
junction  J,  and  is  in  this  case  given 
by  it,  that  is  t,  =  t.. 

(2)  The  polarity  of  r»t.,  con¬ 
sistent  with  the  usage  for  the 
grounded-emitter  and  grounded- 
base  connections,  is  chosen  minus 
toward  junction  J,  and  plus  toward 
the  collector  terminal. 

(3)  For  the  grounded-collector 
connection,  t.  =  current  through 
r,  =  it  +  it. 

The  current-determining  equa¬ 
tions  are 

(fi. +r»  -l-r,)  ti + (r,  -  r«)  i,  -  e,  (30) 
+  t.-O  (31) 

i  -  *•  -f-  r.  -I-  r,  -  r,) 

*  [(ff»-+-r»-|-r,)  r«) — 

r,  (r,-r,)I 

*'  ”  l(A,-hrt+r,)  (flL-l-r.+r,-r«)- 
r.  (r.-r«)l 

The  value  of  i,  when  e,  is  con¬ 
sidered  to  be  in  series  with  Ri  is 


FIG.  11 — OrooBdcd-boM  conaaelion  u- 
iii9  •Icctron  flow 


it' 


4-  {R,  +  +  r,) _  , 

((fl,-|-r»-f-r.)  («i,-|-r.-|-r,-r.)- 
r.  (r,-r,)) 


Inptii  Resistance 

The  input  resistance  of  the 
grounded-collector  circuit  is 


Ri. 


Th+ft- 


r,  (r,  -  r«) 


(35) 


Typical  values  are  R,,  =  2  meg¬ 
ohms  for  point-contact  units  and 
+  0.7  megohm  for  junction  units. 

The  high  input  resistance  obtain¬ 
able  from  the  grounded-collector 
connection  is  in  sharp  contrast  to 
the  input  resistance  of  a  few 
hundred  ohms  for  the  grounded- 
base  connection. 

Thus  it  is  seen  that  the  grounded- 
base  connection  exhibits  a  low  in¬ 
put  resistance,  while  the  grounded- 
emitter  and  grounded-collector 
connections  show  quite  a  >  igh  input 


resistance.  Redrawing  Fig.  8, 
using  this  time  instantaneous  elec¬ 
tron  current  flow  paths,  instead  of 
the  arbitrarily-selected  current  di¬ 
rections,  Fig.  9  is  obtained. 

Ri,  Equals  Zero 

If  a  unit  change  of  current  oc¬ 
curs  through  r„  since  the  current 
gain  is  a«.,  a  current  change  of 
X  1  will  occur  through  At 
the  junction  point  J,  since  the  sum 
of  the  currents  at  a  junction  must 
be  zero,  a  current  of  1  —  «„  units 
will  flow  through  r».  This  is  the 
condition  for  Rl  =  0,  that  is,  out¬ 
put  shorted,  for  the  current 
through  r,  is  not  exactly  times 
the  current  in  r,  unless  Rl  —  0,  by 
definition.  When  *„  is  very  near 
unity,  1—*,.  is  very  near  zero,  and 
therefore  a  very  small  current  flows 
in  loop  1,  and  the  circuit  to  the 
right  of  points  X-Y  (Fig.  9)  pre¬ 
sents  a  high  impedance  to  gener¬ 
ator.  The  current  gain  for  the 
grounded-collector  connection  is 
given  by  the  equation 


Typical  values  are  0.77  for  point- 
contact  units  and  —25  for  junction 
units.* 

In  Fig.  10  for  the  grounded- 
emitter  case,  a  unit  change  in  cur¬ 
rent  through  r,  results  in  *„  times 
that  change  in  current  through  r„ 
for  Rl  =  0.  The  net  current  change 
through  r»  is  1  —  «<■.  and  tends  to 
make  t,  very  nearly  equal  to  0  and 
the  input  impedance  high,  as  alpha 
approaches  unity.  Note  also  how 
the  current  gain  is  now  t,/t,  = 
»../(!  —  *..)  in  agreement  with 
Eq.  27. 

In  Fig.  11  for  the  grounded-base 
connection,  unit  current  change 
through  r,  produces  a,,  x  1  current 
change  through  r„  and  therefore 
1  —  current  change  in  r».  Hence 
the  input  current  through  r,  does 
not  approach  0  as  a,.  approachM  1. 
Thus  the  input  resistance  for  the 
grounded-base  connection  will  norer 
become  very  high. 

Rl  Not  Zero 

When  Rl  is  not  zero,  a  slightly 
different  approach  will  provide  the 
physical  interpretation  for  the  high 
input  resistance.  In  Fig.  9  for  the 
grounded-collector  connection  when 
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'Rt  and  t,  have  values  such  that 

U  £  »•  +  «x.)  ’  (37) 

or  when 

«f  it  (r«  -  r,)  (37') 

a  very  small  drop  in  n  +  R,  only  is 
involved,  that  is  t,  =  0,  and  the  in¬ 
put  impedance  is  high.  If  Eq.  87 
and  37'  are  valid,  then 

r,  +  Rl  -  —  r,  (38) 

The  signiflcance  of  Eq.  38  can  be 
seen  by  considering  Eq.  32.  Since 
none  of  the  terms  in  the  denomi¬ 
nator  can  ever  be  infinite  for  finite 
values  of  load  resistance,  the  only 
way  for  t,  to  be  close  to  zero  is  for 
the  numerator  to  be  very  nearly 
zero,  that  is 

/?t  4-  r.  r,  -  r*  0  (39) 

When  a  value  of  Rt.  is  used  which 
makes  Eq.  39  true,  then  Ri  may  be¬ 
come  very  high,  see  Eq.  35,  and  the 
physical  interpretation  is  that  an 
insignificant  amount  of  current  is 
drawn  from  the  source  generator 
The  condition  expressed  by  Eq. 
39  is  identical  to  that  in  Eq.  38, 
verifying  the  conditions  for  high 
input  resistance. 

Similar  remarks  apply  to  the 
grounded-emitter  connection.  (See 
Fig.  10).  When 

«,  r,  -  (Rh-¥r,—T^'S  t,  (40) 

f,  is  approximately  zero,  and  the 
drop  across  R,  -4-  r,  is  negligible. 
When  i,  ^  0,  from  Eq.  40 

i>,  ~  (Rl  +"»•*  —  »•«)  it  (41) 

Transposing  Eq.  41,  R,.  must  be 
selected  so  that 

r,‘4-  r,  —  0  (42) 

exactly  as  in  Eq.  39.  This  is  con¬ 
firmed  by  Eq.  5,  where  it  may  be 
seen  that  if  Eq.  42  is  true,  loop  1 
current  is  negligible.  From  Eq.  6 
one  can  then  observe  that  if  Eq.  42 
is  valid,  the  input  resistance  may 
be  quite  high. 

But  these  remarks  do  not  apply 
to  the  grounded-base  connection. 
For  the  grounded  base  case. 

,  _  f.  (Rt  4-  r,! _ 

f(/?,4-ri.-l-r,)  ()?r,4-r»4-r«)  — 

rt  (r»4-f«)] 

and  by  inspection  this  cannot  be 
made  to  approach  0  by  any  choice  of 
R,  and  Rt,  and  therefore  a  high  in¬ 
put  resistance  is  imnossible. 

Returning  now  to  the  anal3rsis  of 
the  grounded-collector  connection, 
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VG 


and,  using  Eq.  33 
t,Rl 


l(Rf4-rt4-r,)(Rt4-r,4-r,-r») 

-r,  (r,-r.)] 


(43) 


Typical  values  for  VG  are 
slightly  less  than  unity,  but  posi¬ 
tive,  for  point-contact  and  junction 
transistors. 


Output  Resistance 


Since  R,  =  (e,/t,')  —  Rt,  using 
Eq.  34 


R.“r,+r,-r« 


r«  (r«-r,) 

Rf-^rt+r, 


(44) 


Typical  values  for  R,  are  —650 
for  point-contact  units  and  65  for 
junction  units. 

The  grounded-collector  connec¬ 
tion  is  a  low-resistance  output  con¬ 
nection.  While  the  negative  sign  of 
R,  for  the  point-contact  connection 
is  generally  undesirable,  producing 
an  unstable  condition,  nonetheless, 
proper  operation  is  possible.  If  a 
stabilizing  resistance  of  about 
1,000  ohms  is  added  in  series  with 
the  output,  ( in  series  with  r,  at  the 
emitter)  the  net  output  resistance 
becomes  positive. 


Cathode  Follower 

Considering  the  high  input  re¬ 
sistance  and  low  output  resistance 
levels  of  the  grounded-collector 
connection,  and  bearing  in  mind 
the  low  voltage  gain  figures  ob¬ 
tained,  a  clo.se  analogy  between  this 
method  of  connection  and  the 
cathode  follower  of  vacuum  tube 
practice  is  observed.  The  current 
gain  for  the  junction  type  (Eq.  36) 
is  25,  further  improving  the 
analogy. 

For  the  point-contact  type,  the 
current  gain  is  rather  poor, 
-t  0.768,  and  combined  with  the 
negative  output  indicates  that,  in 
general,  the  applications  of  point- 
contact  transistors  connected  in 
this  way  are  rather  limited.  For 
the  junction  transistors,  both  input 
and  output  resistances  are  positive, 
and  the  relative  magnitudes  sug¬ 
gest  strongly  the  transformer  step- 
down  effect  obtainable  in  the 
cathode  follower. 

A  disadvantage  of  the  grounded- 
collector  connection  arises  from  the 


fact  that  the  output  is  taken  from 
the  emitter  terminal,  see  Fig.  8.  Be¬ 
cause  the  output  is  taken  from  the 
emitter  terminal,  large  output  volt¬ 
age  swings  are  not  feasible.  In 
general,  emitter  biases  are  of  the 
order  of  1  volt,  and  collector  biases 
up  to  50  volts.  Excessive  voltage 
swings  in  the  emitter  will  move  it 
into  regions  where  the  transistor  is 
either  entirely  inoperative  as  a 
transistor,  or  has  reached  satura¬ 
tion  as  evidenced  by  clipping. 

Regarding  the  power  capabili¬ 
ties,  using  Eq.  33 

\RgRti^ 

^ _  iRjRt.r»* _ 

”  f(J'?,4-rk4-r,)(ff/,4-r.4-r.-0 

-r,  (r,-r„)]* 

Typical  values  for  power  gain  in 
the  grounded-collector  connection 
are  0.1  for  point  contact  units  and 
0.02  for  junction  units. 

The  power  gain  of  the  grounded- 
collector*  connection  mav  be  made 
somewhat  higher  by  suitable  choice 
of  Rt  and  R„  but  in  general  tends 
to  be  unimpressive.  In  practice,  the 
grounded-collector  connection  Is 
used  principally  as  a  coupling  de¬ 
vice  for  impedance  matching  and, 
using  the  junction  transistor,  for 
current  gain.  It  is  clearly  not  suited 
for  voltage  or  power  amplification. 
There  is  experimental  evidence  that 
the  frequency  response  of  this  con¬ 
nection  holds  some  promise. 

Summary 

This  article  has  pointed  out  the 
pertinent  operating  characteristics 
of  transistors  in  grounded-emitter 
and  grounded-collector  connections, 
as  compared  to  the  grounded-base 
connection  explained  in  the  pre¬ 
vious  part  of  this  series. 

These  characteristics  are  sum¬ 
marized  in  Table  11,  which  appears 
on  page  167  of  this  issue. 
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PCM  Coding  System 
Uses  Special  Tubes 


Multielectrode  selector  and  coding,  tubes  translate  voltages  sampled  from  signal  into  pulse- 
code  impulses.  Circuit  is  more  simple  and  compact  than  present  pulse-code  modulators. 
Basic  system  can  be  used  for  analog-to-digital  data  conversion,  speech  scrambling,  statistical 

tabulation  and  pulse-height  analysis 


USE  OF  PULSE-CODE  modulation 
has  been  restricted,  especially 
in  airborne  telemetering,  by  the 
weight,  size  and  complexity  of  the 
modulating  equipment. 

The  basic  pulse-coding  system  to 
be  described  achieves  a  reduction  in 
weight,  size,  Complexity  and  power 
consumption  over  present  pulse- 
code  modulation  methods.  Two 
special  tube  types,  incorporated  in 
a  circuit  requiring  a  minimum  of 
additional  components,  perform  the 
functions  of  sampling,  quantizing 
and  coding.  Sampling  is  achieved 
in  the  selector  tube,  a  ribbon-beam 
cathode-ray  tube  having  ten  sepa¬ 
rate  targets.  Quantizing  and  cod¬ 
ing  are  done  in  the  coding  tube, 
which  has  ten  stable  electron-beam 
positions  produced  by  crossed  elec¬ 
tric  and  magnetic  fields.  In  addi¬ 
tion  to  simplifying  pcm  circuits,  the 
method  described  may  be  useful  in 
related  techniques  such  as  analog- 
to-digital  data  conversion,  statis¬ 
tical  tabulation  and  pulse-height 
analysis. 

The  Selector  Tube 

The  beam-deflection  selector  tube 
is  shown  in  cross  section  in  Fig.  lA. 
The  electron  gun  produces  an 
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efficient  ribbon  beam  that  com¬ 
prises  over  90  percent  of  the  ca¬ 
thode  current.  The  tube  delivers 
high  beam  current  at  low  accelerat¬ 
ing  voltage,  1  ma  at  250  volts.  This 
low  voltage  permits  a  deflection 
sensitivity  of  12  volts  per  target. 

Use  of  a  ribbon  beam  allows 


■  O. 

I 

Exploded  vl«w  oi  codia9  tab*  •bow* 
lour  alackad  coU*ctor  rings  that  sor* 
round  onod*.  Ap*rlui*s  in  onod*  d*> 
t*mln*  which  ring  r*c*lv*s  currml 


short,  sharp  focusing  in  a  small 
bulb  size.  The  tube  fits  in  a  bulb 
li  in.  in  diameter  and  li  in.  high. 
The  ten  targets  are  0.060-in.  wires 
with  suitable  suppressors.  Each 
target  is  brought  out  individually 
through  the  stem.  The  electrical 
characteristics  of  the  gun  and  three 
targets  are  given  in  Fig.  2.  Reli¬ 
ability  is  provided  by  a  low-power 
heater  (2  watts),  low  cathode-cur¬ 
rent  density,  absence  of  critical 
element  spacing  and  simple  con¬ 
struction  requiring  a  minimum  of 
control  elements  and  external  cir¬ 
cuits. 

The  Coding  Tube 

The  coding  tube  is  shown  in  cross 
section  in  Fig.  16.  An  electric  field 
and  an  axial  magnetic  field  within 
the  tube  produce  ten  stable  beam 
positions  of  which  no  more  than 
one  is  possible  at  a  given  time. 
While  the  beam  is  holding  in  any 
position,  portions  of  it  are  per¬ 
mitted  to  pass  through  coded  aper¬ 
tures  in  the  anode  to  the  four  rings 
comprising  the  parallel  binary 
digits;  300-400  microamperes  may 
pass  through  each  aperture.  The 
tube  and  its  associated  permanent 
magnet  occupy  a  space  13  in.  in 
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Basic  sUmsnts  oi  solsctor  tubs.  Blbbon- 
sbapsd  slsctroa  bsom  strikss  on*  oi 
Ion  iarqsis  as  dstsnnlnsd  bf  dsilsctlon 
▼oltaqs  dsrlTsd  from  signal  sourcs. 
All  connscllons  ars  brought  through  ths 
baso  of  ths  tubs 

diameter  and  li  in.  high. 

With  a  uniform  magnetic  field  of 
300  to  350  gausses  within  the  tube 
Jind  all  electrodes  100  volts  positive 
with  respect  to  the  cathode  few 
electrons  leaving  the  cathode  reach 
any  of  the  positive  electrodes. 
However,  if  the  potential  of  one  of 
the  spades  is  lowered  and  the  cur¬ 
rent  to  this  spade  monitored,  the 
characteristic  of  Fig.  3  will  result. 
If  a  100,000-ohm  load  resistor  is 
placed  in  this  circuit,  two  stable 
operating  points  will  be  produced: 
one  near  +100  volts  and  the  other 
near  cathode  potential 

With  resistors  in  all  the  spades, 
and  a  spade  and  anode  supply  of 
100  volts,  assume  the  tube  to  be 
initially  cut  off.  If  the  potential 
of  one  of  the^  spades  is  lowered  be¬ 
yond  the  point  of  unstable  equilib¬ 
rium,  usually  40  volts  positive  with 
respect  to  cathode,  that  spade  will 
operate  at  its  lower  stable  point,  1 
ma,  with  the  anode  and  collector 
rings  receiving  a  total  of  8  ma. 
Holding  action  will  continue  until 
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operating  conditions  are  changed 
externally,  thus  providing  a  simple 
memory  device. 

Circuit  Operation 

A  partial  coding  circuit  is  shown 
in  Fig.  4.  Only  three  of  the  ten 
connections  are  completed.  Assume 
that  the  coding  tube  is  cut  off  and 
the  selector-tube  beam  is  cut  off  by 
bias  on  its  focus  electrode.  If  the 
deflection-plate  voltage  is  of  the 
proper  amplitude  and  the  beam  is 
turned  on  for  a  short  time,  the 
beam  will  fall  on  one  of  the  targets, 
thus  lowering  its  potential.  As  this 
potential  passes  the  point  of  un¬ 
stable  equilibrium  on  the  spade 
characteristic,  the  spade  will  take 
over  and  assume  its  stable  position 
near  cathode  potential.  It  will  make 
no  difference  if  the  selector-tube 
beam  is  turned  off ;  the  coding  tube 
will  remember  the  selected  target. 

Only  one  spade  will  assume  its 
low  operating  potential  when  the 
beam  falls  equally  on  two  targets. 
The  spade  that  holds  is  determined 
by  the  direction  of  the  magnetic 
field  applied  to  the  coding  tube. 
This  choice  remains  constant  once 
the  apparatus  is  set  up.  The  cod¬ 
ing  tube  is  cleared  before  each 
sample  is  taken ;  thus  only  the  new 
level  will  be  stored. 

A  complete  pcm  circuit  is  shown 
in  Fig.  6.  If  one  of  the  spades  in 
the  coding  tube  is  holding,  the  ca¬ 
thode  current  for  the  tube  is  ap¬ 
proximately  9  ma.  The  cathode  re¬ 
sistor  for  the  triode  control  tube  is 
adjusted  until  the  voltage  at  its 


plate  is  about  100  volts  below  the 
coding  tube  spade-anode  supply, 
about  150  volta  above  ground. 

Next,  the  voltage  on  the  selector- 
tube  focus  electrode  is  made  suffi¬ 
ciently  negative  with  respect  to 
ground  and  its  own  cathode  that  the 
selector  beam  is  cut  off  and  no 
current  reaches  the  targets.  Any 
voltage  applied  to  the  deflection 
plates  produces  no  output.  How¬ 
ever,  if  the  beam  is  turned  on 
momentarily,  current  will  strike  a 
target  corresponding  to  the  ampli¬ 
tude  of  the  deflection  voltage  at  the 
instant  of  sampling. 

The  signal  to  be  sampled  and 
coded  is  applied  to  the  selector-tube 
deflection  plates.  If  a  negative 
sampling  pulse  is  applied  to  the  in¬ 
put  the  control  triode  and  coding 
tube  will  be  cut  off.  Simultaneously, 
the  same  sampling  pulse  turns  the 
selector-tube  beam  on  and  the  beam 
falls  on  a  target  corresponding  to 
the  instantaneous  deflection-plate 
voltage.  * 

During  the  sampling  pulse  the 
R-C  network  comprising  the  load 


FIG.  2 — S*l*ctot-tub*  d«il*ction  choroc- 
tarialica  of  tfaroo  adiacani  largots 


resistance  and  stray  capacitance  of 
the  previously-holding  spade  dis¬ 
charges  and  the  R-C  network  in  the 
new  position  charges  through  the 
selector-tube  beam.  The  sampling 
pulse  must  be  long  enough  for  both 
these  actions  to  be  completed,  ap¬ 
proximately  3  microseconds.  Since 
1  ma  of  beam  current  is  available, 
the  final  potential  across  the  new 
R-C  combination  will  be  close  to  100 
volts. 

At  the  end  of  the  sampling  pulse, 
the  selector  tube  is  turned  off  and 
the  coding  tube  turned  on  with  the 
selected  spade  held  at  or  near  cod¬ 
ing-tube  cathode  potential  as  a 
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result  of  charge  stored  in  its  stray 
capacitance.  With  low  potential  on 
one  spade,  the  coding  tube  locks  on 
it.  Coding-tube  current  goes  to 
this  electrode  and  to  the  anode  and 
prop)er  collector-ring  outputs.  This 
condition  will  be  maintained  until 
the  next  sampling  pulse  causes  the 
action  to  be  repeated. 

Outputs 

The  output  of  the  coding  tube  is 
determined  by  monitoring  the  cur¬ 
rent  to  the  four  collector  rings. 
Each  ring  either  receives  current 
or  does  not,  depending  upon  the 
relative  location  of  the  beam  and 
the  coding  of  the  anode  apertures. 
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and  spades  are  brought  to  a 
plug-board,  and  the  relationships 
changed  by  rearranging  the  wiring. 

This  pcm  system  may  also  be 
adapted  for  use  in  statistical  tabu¬ 
lation.  A  multi-output  tube  has 
been  developed  for  this  purpose. 
Instead  of  coded  holes  and  collector 
rings,  the  anode  has  a  slot  in  each 
of  ten  possible  positions  with  an 
individual  target  outside  each  slot. 
These  targets  receive  appreciable 
currents,  and  are  electrically  iso¬ 
lated  from  the  spades  and  anode. 
If  a  voltage  proportional  to  the  data 
to  be  tabulated  is  applied  to  the  de¬ 
flection  plates,  a  single  output  is 
created  that  operates  the  counter 
to  tabulate  the  data. 

Another  possible  application  is 
that  of  a  pulse-height  analyzer. 
Pulses,  the  height  of  which  are  to 
be  analyzed,  are  applied  to  the  se¬ 
lector-tube  deflection  plates.  Turn¬ 
ing  the  beam  on  at  the  peak  ampli¬ 
tude  of  the  pulse  initiates  the 
sampling  and  quantizing  action. 
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be  extended  by  interconnecting  two 
systems  of  the  type  described.  As 
many  as  twenty  levels  may  be  ob¬ 
tained. 

To  specify  completely  the  in¬ 
creased  number  of  sampling  levels, 
a  fifth  binary  digit  is  necessary 
that  is  obtained  from  one  of  the 
spades,  selected  so  that  its  output 
is  high  when  the  positive  half  of 
the  input  signal  is  sampled  and  low 
when  the  negative  part  of  the  sig¬ 
nal  is  sampled.  The  coded  output 
then  consists  of  a  four-digit  binary 
code  representing  signal  ampli¬ 
tudes  from  0  to  9,  with  the  fifth 
digit  indicating  plus  or  minus. 

One  hundred  levels  may  be  ob¬ 
tained  by  arranging  one  pair  of 
tubes  to  read  the  tens  digit,  with 
a  feedback  network  to  the  second 
pair  where  the  units  digit  can  be 
read. 

Other  Applications 

In  an  analog-to-digital  converter, 
the  analog  voltage  to  be  converted 
can  be  applied  to  the  selector-tube 
deflection  plates,  with  the  digital 
output  taken  in  decimal  form  from 
the  coding-tube  spades  or  in  binary 
form  from  the  collector  rings.  The 
required  output  accuracy  deter¬ 
mines  whether  10,  20  or  100  levels 
are  to  be  sampled. 

The  tubes  may  also  be  used  in  en¬ 
ciphering  or  speech  scrambling. 
Instead  of  wiring  a  1-to-l  corres¬ 
pondence  between  targets  and 
spades,  the  leads  from  both  targets 
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FIG.  3 — Spad*  characl^rttttc  ior  coding 
tub* 
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FIG.  4 — Bogie  coding  circuit  for  pulio- 
codo  modulation 


The  output  is  in  straight  decimal- 
to-binary  notation.  Use  of  the  rings 
as  output  permits  a  wide  range  of 
voltage  and  impedance  levels  to  be 
delivered  to  the  load. 

The  output  may  be  derived  alter¬ 
natively  from  the  spades,  with  a 
low  potential  indicating  the  pres¬ 
ence  of  the  beam  at  that  level.  How¬ 
ever,  this  method  is  limited  by  load¬ 
ing  effects  on  the  spades,  and  does 
not  provide  thd  desired  binary- 
coded  output. 

Increasing  Sampling  Levels 

Where  greater  definition  is  re¬ 
quired,  the  use  of  these  tubes  may 
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Wide-Range  Vacuum  Gage 

Linear  cold-cathode  radium-type  gage  measures  gas  pressures  from  1,000  to  0.0001  milli¬ 
meters  of  mercury  absolute  with  consistent  accuracy.  Collection  of  ions  is  made  in  a  low- 
voltage  field  to  minimize  contamination  of  electrodes 

By  CLIFTON  B.  SIBLEY  and  JONATHAN  R.  ROEHRIG 

National  Reaearch  Corporation 
Cambridge,  Maas. 


An  outgrowth  of  the  radium-' 
I  type  vacuum  gage  invented 
by  Downing  and  described  by 
Mellen',  the  gage  to  be  described 
has  six  linear  ranges  to  cover  pres¬ 
sure  measurements  from  1,000  to 
0.0001  millimeters  of  mercury. 

The  response  of  the  gage  is 
practically  instantaneous,  and  the 
output  signal  to  the  meter  is  linear 
and  proportional  to  the  gas  pres¬ 
sure.  The  signal  is  determined  by 
the  collection  of  gas  ions  produced 
by  a  constant  flux  of  alpha  particles 
emitted  from  a  small  nonhazardous 
sealed  radium  source.  Essentially, 
all  of  the  ions  produced  are  col¬ 
lected  in  either  of  the  two  ionization 
chambers,  one  for  the  high  ranges : 
1,000,  100  and  10  mm,  and  one  for 
the  low  ranges:  1,  0.1  and  0.01  mm. 
The  ion  current  is  amplified  by  a 
factor  of  10’  and  is  indicated  by  a 
panel  meter  or  a  recorder,  A  low- 
voltage  collection  field  is  used, 
thereby  eliminating  the  problems  of 
contamination  of  the  electrodes. 

The  use  of  a  special  small  cham¬ 
ber  built  into  the  measuring  head 
excludes  the  possibility  of  non¬ 
linearity  due  to  recombination  of 
the  ions  in  the  high-pressure 
ranges,  a  factor  which  limited  the 
use  of  the  previous  gage.  This  has 
been  done  without  sacrificing  any 
of  the  inherent  advantages  of  the 
previous  gage,  which  included 
rugged  construction,  no  filament, 
operation  at  the  temperature  of  the 
gas  being  measured  and  the  ab¬ 
sence  of  mercury  introduced  into 
the  system.  The  gage  is  normally 
calibrated  for  air  but  may  recali¬ 
brated  for  other  gases. 

The  volume  of  the  sensing  ele¬ 


ment  has  been  kept  small  so  that 
the  pressure  in  the  element  will 
follow  more  closely  sudden  pressure 
changes  in  small-vacuum  .systems. 
The  entire  sensing  element,  includ- 


FIG.  1 — Input  circuit  of  yacuum  qago. 
Rolay  REi  U  cloiod  for  iow-proMuro- 
chombor  operation.  For  high-preieure 
operation,  RE.j  ia  cloeed 


ing  the  radium  source,  range  re¬ 
sistors,  thermal  relays,  preamplifier 
and  collector  electrodes  is  mounted 
in  a  shell  similar  to  that  of  a  metal 
6L6,  which  has  a  volume  of  about 
50  cc  as  compared  with  450  cc  for 
the  previous  gage. 

Sensing  Element 

As  shown  in  the  photograph,  the 
.sensing  element  consists  of  the 
ionization  chamber  and  the  pre¬ 
amplifier  enclosed  in  a  metal  en¬ 
velope.  Separating  them  is  a  thin 
brass  disk  that  is  used  to  mount 
the  radium  source  and  the  special 
small  high-pressure  chamber. 

Below  the  disk  is  mounted  the 
electrometer  tube,  the  various  input 
resistors  and  the  range-changing 
relays.  Since  these  components  are 
located  in  the  vacuum  to  be  meas- 
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ured,  no  special  feedthrough  in¬ 
sulators  are  necessar>’.  The  posi¬ 
tive-ion  collectors  are  merely  the 
resistor  leads  extending  into  the 
ionization  chambers.  A  Neoprene  O 
rinsr  seals  the  tube-envelope  flange 
to  the  header  flange  and  is  com¬ 
pressed  with  a  ring  clamp  around 
the  flanges.  For  special  applica¬ 
tions,  this  joint  may  be  made  using 
solder. 

D-C  Amplifier 

The  Roberts’  d-c  amplifler  circuit 
with  the  improvements  developed 
by  N.  F.  Moody*  is  essentially  the 
basic  circuit.  A  CK-671AX  (5886) 
electrometer  pentode  is  used  in  the 
input  stage  and  a  CK-546DX  pen¬ 
tode  in  the  cathode  follower. 

The  low  filament  currents  assure 
a  long  life  for  the  filament  bat¬ 
teries.  Since  the  input  resistor  to 
the  amplifier  is  100,000  megohms 
on  the  lowest  pressure  range,  it  is 
necessary  to  connect  the  amplifier 
directly  to  the  chamber.  Therefore, 
the  sensing  element  includes  the 
first  stage  of  the  two-stage  ampli¬ 
fier  as  well  as  the  input  switching 
circuits  for  range  changing. 

The  six  ranges  are  selected  by 
means  of  three  thermal  relays. 
These  relays  are  made  specifically 
for  switching  very-high-impedance 
circuits  and  are  available  only  in 
a  single-pole,  single-throw  arrange¬ 
ment  in  which  the  arm  of  the  relay 
is  directly  connected  to  one  heater 
lead.  Switching  of  the  two  high- 
impedance  collector  electrodes  with 
one  relay  is  impossible.  To  provide 
six  ranges,  it  is  necessary  to  con¬ 
nect  the  large  chamber  for  the  three 
low-pressure  ranges  and  the  small 
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chamber  for  three  high-pressure 
ranges  to  the  electrometer  grid. 

The  input  circuit  shown  in  Fig. 

1  was  develop>ed  to  provide  the  nec¬ 
essary  switching  with  the  relays 
available.  In  each  case  the  relay 
connects  the  unused  collector  to  the 
feedback  line.  In  order  to  zero  set, 
both  relays  are  closed,  thereby 
simulating  zero  pressure  in  the 
ionization  chamber.  A  third  relay 
changes  the  input  resistance  to  give 
two  ranges  for  each  chamber. 

The  remainder  of  the  circuit  is 
similar  to  that  developed  by  Moody 
with  the  addition  of  the  switching 
circuits.  In  the  original  Roberts 
circuit,  the  order  of  stability 
achieved  was  dependent  on  the  gain 
of  the  feedback  loop.  Vacuum-tube 
electrometers  are  inherently  low- 
gain  tubes  due  to  the  low  plate 
voltages  and  currents  required  for 
minimum  grid  current.  To  improve 
the  loop  gain  and  zero  stability, 
positive  feedback  is  added  around 
the  cathode-follower  stage  from  the 
cathode  to  the  plate  of  the  elec¬ 
trometer  tube. 

In  the  previous  gage,  the  ioniza¬ 
tion  chamber  produced  a  constant 
output  current  at  all  pressures 
below  one  micron.  The  current  was 
the  equivalent  of  that  produced  by 
4.5  microns  of  air  pressure.  This 
dark  current  w'as  found  to  be  caused 
by  the  direct  collection  of  alpha 
particles  (positively  charged  He 
atoms)  that  hit  the  collector. 

To  balance  out  this  current,  the 
zero  of  the  amplifier  was  displaced 
downscale  so  that  at  zero  pressure 
the  meter  read  zero.  However,  when 
the  range  was  extended  to  10  mi¬ 
crons  full  scale,  this  dark  current 


zero  correction  amounted  to  45  per¬ 
cent  of  full  scale  and  would  have 
required  a  meter-reversing  switch. 
In  the  new  gage  a  shield  prevents 
the  alpha  particles  from  striking 
the  collector,  eliminates  the  dark 
current  and  allows  the  sensitivity 
to  be  increased  even  further  into 
the  low-pressure  range. 

The  minimum  pressure  that  can 
be  measured  is  limited  by  several 
factors.  Among  these  are  the  grid 
current  of  the  electrometer  tube, 
the  res[>onse  time  constant  and  the 
permissible  contamination  without 
loss  of  accuracy.  The  grid  current 
of  the  electrometer  tube  sets  an 
ultimate  limit  of  about  lO"*  mm  as 
the  lowe.st  measurable  pressure. 
This  would  require  an  input  re¬ 
sistor  of  ten-million  megohms  giv¬ 
ing  a  response  time  constant  of  well 
over  one  minute. 

With  an  input  resistor  of  only 
100,000  megohms  the  input  time 
constant  is  about  5  seconds  and  the 
negative  feedback  of  the  amplifier 
reduces  the  meter  response  to  less 
than  one  second.  Contamination 
that  causes  shunting  of  the  input 
resistor  also  becomes  a  real  problem 
if  the  resistor  is  increased  above 
this  value.  These  practical  consid¬ 
erations  limit  the  input  resistance 
to  100,000  megohms,  which  corre¬ 
sponds  to  a  minimum  pressure 
reading  of  lO"*  mm. 
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Zeio-Intercept 


Phase  meter  uses  new  comparator  circuits  to  determine  zero-axis  intercept  of  waveforms. 
Measures  phase  angle  between  two  symmetrical  or  unsymmetrical  waves  at  frequencies 
from  100  kc  down  to  practically  zero.  Phase  lead  or  lag  is  also  indicated 
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INSTRUMENTS  for  measuring  when  this  method  is  used.  coupling  capacitors  due  to  the  har- 

phase  angle  usually  require  the  Another  method  employs  two  dif-  monic  contents  of  the  applied  sig- 
generation  of  two  square  waves  ferentiating  circuits  and  a  bistable  nals,  may  change  the  levels  at 

from  two  input  signals  by  sue-  multivibrator.  The  two  square  which  clipping  takes  place.  As  a  re¬ 
cessive  processes  of  amplifying  and  waves  are  fed  to  separate  diiferen-  suit  the  period  of  the  positive  loops 

clipping.  The  square  waves  are  fed  tiating  circuits,  and  the  output  of  the  resultant  square  waves  will 

to  a  summing  amplifier.  The  plate  pulses  of  both  circuits  are  used  to  no  longer  equal  that  of  the  negative 

current  of  the  sum  amplifier  is  di-  trigger  the  bistable  multivibrator.  loops. 

rectly  proportional  to  the  phase  .  Since  the  zero  axis  of  an  al- 

angle  between  the  two  alternating  reraging  ect  ternating  waveform  moves  to  the 

voltages.  The  chief  difficulty  of  these  meth-  line  representing  the  average  value 

A  direct  current  meter  measur-  ods  lies  in  making  the  phase  angles  of  the  waveform  after  an  R-C  cou- 

ing  the  plate  current  can  be  used  of  the  resultant  square  waves  equal  pling  network,  the  phase  angle  of 

to  indicate  the  phase  angle  between  to  those  of  the  applied  signal.  Any  the  resultant  square  wave  would  be 

the  two  signals.  However,  phase  variation  in  supply  voltages,  or  in  very  different  from  that  of  the 

lead  or  lag  cannot  be  identified  the  d-c  potentials  across  various  original  signal  wave  if  a  slightly 


PIG.  1 — Block  diagram  oi  phaao  bmIot. 
Poak  to  poak  voltmoior  moosutM  ampU- 
ludo  oi  •awtoolh  war*  gonoratod  bo- 
twoon  puUoB  from  comparator  circuits 


PIG.  i — Boole  comparator  droilt  otoo  PIG.  3-;-Coavlo<o  phaoo  motor  drenit  nsoo  cothodo  ioUowor  tnpato  with  or  wHhoiit 

amp lU tor  with  rogonoratiTo  ioodback  to  phooo  invortors.  Pulaoo  from  coniporotort  control  oporodon  oi  sawtooth  gonorator 

control  illpdlop  turn-oil  stago  through  muItlTibrator 
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Phase  Comparison  Meter 


Front  panol  oi  typo  404A  Advoncolron  phoso  motor.  Input  Jocks  for  woroiorms 
boing  comporod  oro  at  olthor  ond  oi  ponol.  Controls  noxt  to  ooch  input  prooido  ior 
insorting  20-db  oHonuotion  ond  180-dogroo  phoso  shiit.  Indicator  is  200-ao  motor 
moTomont  with  0-36.  0-90,  0-180  and  0-360  dog  rongos 


unequal  chanfire  in  clippins:  level 
occurs  at  an  early  stage. 

The  phase  meter  to  be  described 
here  is  shown  in  Fig.  1.  Two  com¬ 
parator  circuits  are  used,  each  pro¬ 
ducing  a  pulse  when  its  input  wave 
crosses  the  zero  axis.  The  first  pulse 
initiates  generation  of  a  sawtooth 
pulse,  and  the  second  pulse  cuts  off 
the  sawtooth  generator.  The  ampli¬ 
tude  of  the  sawtooth  wave  gener¬ 
ator  varies  with  the  time  between 
the  two  pulses.  This  peak  amplitude 
is  measured  with  a  vacuum-tube 
voltmeter  calibrated  to  indicate 
phase  angle  directly.  This  method 
overcomes  the  previously  mentioned 
difficulties,  and  has  the  additional 
advantage  of  allowing  phase  angle 
to  be  determined  within  one  period 
of  the  waveform. 

Comparator  Circuit 

The  pulse-producing  comparator 
circuit  defines  the  instant  when  a 
given  voltage  or  current  waveform 
passes  through  a  certain  critical 
point  on  its  negative  or  positive 
slope  by  the  stable  and  sharp  break 
characteristic  of  a  nonlinear  ele¬ 
ment,  such  as  a  germanium  diode. 
This  circuit  will  generate  a  narrow 
pulse,  or  a  definite  number  of 
pulses,  when  a  given  voltage  or  cur¬ 
rent  waveform  reaches  a  critical 
point,  then  return  immediately  to 


its  normal  quiescent  state. 

The  circuit  diagram  of  the  com¬ 
parator  circuit  is  shown  in  Fig.  2. 
The  feedback  network  consists  of  a 
three-winding  transformer.  The 
amplifier  is  a  single  pentode  Vt. 
Windings  1  and  2  are  arranged  so 
that  mutual  coupling  between  these 
two  windings  will  produce  regen¬ 
erative  feedback  for  the  amplifier. 
Diodes  F,  and  F,  are  connected  so 
the  first  is  cut  off  and  the  latter  is 
conducting  when  the  potential  of 
the  input  waveform  is  above  refer¬ 
ence  potential,  and  the  condition 
will  be  reversed  when  the  potential 
of  the  input  waveform  is  below  the 
reference  potential. 

The  turn-off  unit  consists  of  tri- 
odes  F,  and  F,  connected  as  a  bi¬ 
stable  multivibrator.  When  the  in¬ 
put  is  above  the  reference  potential 
diode  F,  is  cut  off,  diode  F,  is  con¬ 
ducting  and  the  loop  gain  of  the 
amplifier  and  feedback  network  is 
less  than  one.  Thus  no  oscillation 
can  take  place.  As  soon  as  the  nega¬ 
tive  slope  of  the  input  waveform 
reaches  a  potential  E„  diode  F,  con¬ 
ducts,  the  regenerative  feedback 
loop  closes,  and  a  positive  pulse  is 
produced  at  -the  output  terminal. 

This  positive  pulse  also  causes 
triode  F,  of  the  turn-off  unit  to  con¬ 
duct.  The  potential  at  the  plate  of 
F(  drops,  and  a  switching  action  oc¬ 


curs.  At  the  end  of  the  switching 
action,  F,  is  cut  off  and  F,  conducts. 
Thus  a  positive  <step  voltage  ap¬ 
pears  at  the  plate  of  F4  and  a  nega¬ 
tive  step  voltage  appears  at  the 
plate  of  Fv  This  negative  step  volt¬ 
age  decreases  the  screen  potential 
of  F,  and  terminates  the  oscillation 
of  the  amplifier  and  feedback  trans¬ 
former. 

A.S  soon  as  the  potential  of  the 
input  waveform  rises  above  the  ref¬ 
erence  potential  Er,  F«  conducts  and 
F,  is  cut  off,  and  the  screen  poten¬ 
tial  of  F|  becomes  high  enough  to 
allow  the  amplifier  to  function. 
However,  since  diode  Fa  is  cut  off 
and  the  regenerative  feedback  is 
opened  no  oscillation  can  take  place. 

As  soon  as  the  input  waveform 
decreases  to  a  potential  equal  to 
that  of  the  reference  voltage,  F, 
again  conducts,  oscillation  takes 
place,  and  the  switching  action  is 
repeated  again.  In  this  way  the  cir¬ 
cuit  will  produce  one  pulse  each 
time  the  waveform  crosses  the  ref¬ 
erence  potential  level. 

Since  no  coupling  capacitor  is 
needed  in  the  input,  the  low  end  of 
frequency  response  can  be  extended 
to  less  than  one  cycle  per  second 
without  relaxation  oscillation  or 
bouncing,  and  the  high  end  is 
limited  only  by  the  stray  capaci¬ 
tances  of  the  tubes  employed. 

Another  advantage  resulting 
from  the  absence  of  coupling  capac¬ 
itors  is  that  the  accuracy  and  func¬ 
tion  of  the  circuit  are  not  affected 
by  the  harmonic  contents,  shape  or 
the  degree  of  symmetry  of  the 
input  signal. 

Complete  Phase  Meter  Circuit 

In  Fig.  3,  diodes  Di  to  D,  and 
tubes  Ft  to  F,  are  connected  as  an 
amplitude  comparator  circuit  for 
input  signal  Et.  As  soon  as  Ei  in¬ 
tersects  with  the  zero  axis,  diode 
D,  conducts  and  Fi  oscillates 
through  grid-plate  coupling  of  the 
transformer.  One  positive  pulse 
is  delivered  to  Ft  when  Et  Inter¬ 
sects  with  the  zero  axis. 

In  a  similar  manner,  diodes  D, 
to  Dt  and  tubes  F«  to  V,  deliver  one 
positive  pulse  to  V,  whenever  input 
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signal  E,  intersects  with  the  f«ro 
axis.  Carbon-film  ceramic  re¬ 
sistors  Rt  and  ft,  serve  for  temper¬ 
ature  compensation  in  turn-off 
units  V,  to  Vt  and  F,  to  V,  respec¬ 
tively. 

Pentodes  V,  and  V,  are  used  as 
amplifiers  to  isolate  the  compara¬ 
tor  circuits.  Tubes  V,  and  V„  are 
arranged  as  a  bistable  multivibra¬ 
tor.  Diode  feeds  the  trigger 
pulse  through  the  plate  of  V,  to  the 
grid  of  V„  from  amplifier  V,  only 
when  Vt  is  cut  off,  because  the 
cathode  of  P,,  is  biased  through  ft, 
with  a  positive  potential  of  200 
volts. 

Similarly,  diode  V„  feeds  the 
trigger  pulse  through  the  plate  of 
P„  to  the  grid  of  P,  from  amplifier 
P,  only  when  P„  is  cut  off.  There¬ 
fore,  the  operation  of  the  instru¬ 
ment  is  not  affected  when  signals 
E,  and  ft,  are  in  phase. 

Action  Wftfc  Distorted  Waveforms 

Diodes  P„  and  P,,  also  serve  to 
prevent  the  bistable  multivibrator 
from  switching  to  the  reverse  di¬ 
rection  on  arrival  of  the  following 
pulse  from  the  same  channel,  with¬ 
out  awaiting  for  completion  of  the 
switching  action  initiated  by  the 
next  pulse  from  the  other  channel. 
This  feature  is  very  desirable  when 
one  of  the  input  signals  contains 
so  much  distortion  that  its  wave¬ 
form  intersects  with  the  zero  axis 
more  than  once  during  a  half-cycle. 
For  example,  in  Fig.  4,  signal  ft, 
has  so  much  distortion  that  its 
waveform  intersects  with  its  zero 
axis  within  a  half-cycle.  The  com¬ 
parator  circuit  would  then  generate 
an  additional  undesirable  pulse 
h/  after  the  desired  pulse  5,  within 
the  same  half-cycle.  Pulse  a,  of  the 
ft,  channel  passes  through  ampli¬ 
fier  Pt  and  diode  P„  to  the  plate  of 
P,  and  the  grid  of  P,^  after  which 
a  switching  action  takes  place  with 
the  result  that  P„  cuts  off  and  P, 
conducts. 

•  As  soon  as  pulse  6,  of  the  ft, 
channel  reaches  the  plate  of  P» 
and  the  grid  of  P,  through  diode 
P,T,  a  reverse  switching  action  takes 
place  with  the  result  that  P.  cuts  off 
and  P,.  conducts.  Since  the  poten¬ 
tial  at  the  plate  of  P*.  is  below  200 
volts.  P,T  cuts  off  because  its  cath¬ 
ode  is  biased  at  +  200  volts  through 


ft...  Thus  pulse  b,  cannot  pass 
through  P„.  Therefore,  no  switch¬ 
ing  action  will  take  place  in  multi¬ 
vibrator  tubes  P,  and  Pm  until  the 
arrival  of  pulse  a,.  As  a  result,  the 
phase  angle  reading  will  be  confined 
in  the  interval  between  pulses  a, 
and  bi  and  not  be  affected  by  the 
undesirable  pulse  b,'. 

In  a  case  where  the  distortion 
occurs  during  the  interval  between 
a,  and  b,,  phase  measurement  has 
to  be  transferred  to  the  interval 
between  b,  and  a,  in  order  to  avoid 
errors  due  to  undesirable  pulses 
such  as  b,'. 

Savrtooth  Generator 

Tubes  P„,  P„  and  the  NE-2  neon 
diode  are  connected  as  a  direct- 


FIG.  4 — Tri99«r  pulaM  that  could  b« 
doTolopod  whon  comparing  tino  wave 
with  WOT*  that  intoraocts  laro  axis  four 
Itmos  in  OTory  porlod 

coupled  sawtooth  generator.  Its 
operating  principle  is  somewhat 
similar  to  a  boostrap  sawtooth  gen¬ 
erator.  Pentode  Pu  is  used  as  a 
clamp  tube  for  terminating  the 
sawtooth  waves.  When  Pu  is  cut 
off  by  the  negative  pulse  of  the 
multivibrator,  C,  charges  through 
variable  resistor  ft,  and  fixed  re¬ 
sistor  Rf  Since  ft,  is  isolated  from 
+400  volts  by  ft,  and  coupled  to  the 
cathode  of  cathode  follower  Pu 
through  capacitor  C.  and  the  con¬ 
stant-voltage-drop  neon  diode,  the 
charging  current  to  C,  is  constant. 
Thus  the  grid  of  cathode  follower 
Pu  rises  linearly  with  a  slope  equal 
to  the  time  constant  of  C,  and  the 
series  resistors  ft,  and  ft,. 

As  soon  as  the  negative  pulse  at 
the  grid  of  P„  passes,  the  bias  po¬ 
tential  returns  to  sero,  the  plate 
current  begins  to  flow,  and  C,  dis¬ 
charges  immediately.  By  careful 


arrangement  of  the  values  of  ft„ 
ft,  and  the  values  of  the  capacitors 
on  switch  S„  it  is  possible  to  set 
the  {jeak  amplitude  of  the  sawtooth 
wave  to  a  predetermined  value  with 
S,  and  variable  resistor  ft,  when 
both  input  signals  ft,  and  ft,  are  360 
deg  apart  throughout  a  wide  fre¬ 
quency  range,  probably  from  100  kc 
down  to  0.001  cps  with  commer¬ 
cially  available  components. 

Cathode  follower  Pu  isolates  the 
sawtooth  generator  from  the  peak¬ 
reading  voltmeter.  Diode  Pu  is 
used  in  order  that  C,,  and  C„  can 
be  charged  by  P,,  through  a  low- 
impedance  path.  The  capacitors 
are  charged  to  the  positive  peak 
amplitude  of  the  sawtooth  wave, 
and  store  the  charge  for  a  long 
period  because  diode  Pu  is  cut  off 
during  discharge.  Capacitor  C„ 
can  be  switched  in  or  out  of  the 
circuit  by  switch  S,  so  that  a  longer 
or  shorter  period  of  discharge  can 
be  chosen  to  suit  the  frequency  of 
applied  signals.  Diode  P„  is  used 
in  a  similar  manner  to  couple  the 
negative  peak  amplitude  of  the  saw¬ 
tooth  wave  to  the  grid  of  P,^  A 
peak-to-peak  voltmeter  is  used  in¬ 
stead  of  a  simple  peak  voltmeter 
to  obtain  higher  accuracy  when 
the  phase  angle  to  be  measured  is 
near  360  deg. 

Tubes  P,.  and  P,,  are  arranged 
as  a  balanced  cathode  follower. 
High  stability  can  be  obtained  in 
this  circuit  since  it  is  essentially  a 
balanced  bridge  and  a  large  amount 
of  degeneration  against  common¬ 
mode  fluctuation  is  established  by 
ft..  Good  accuracy  can  also  be  ob¬ 
tained  because  the  output  meter 
current  can  be  made  independent 
of  tube  factors  by  increasing  the 
load  resistance  connected  between 
the  two  cathodes.  Switch  S,  is 
used  to  select  the  various  ranges  on 
the  output  meter. 

Accuracy 

The  accuracy  of  this  instrument 
is  within  1  percent  from  zero  to  10 
kc.  The  error  then  increases  slowly 
to  4  percent  at  100  kc.  These  values 
are  with  an  external  indicator;  an 
additional  error  of  1.5  percent  is 
added  when  the  panel  meter  is  used. 

Readings  can  be  reproduced  with 
a  deviation  of  less  than  0.6  percent 
after  600  hours  of  operation. 
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Movable-Anode  Tube 
Gages  Surface  Roughness 


Pickup  stylus  coupled  to  movable  plate  of  transducer  tube  measures  roughness  on  a 
wide  range  of  surface  shapes.  High  electrical  output  of  tube  reduces  complexity  of 

amplifying  and  indicating  circuits 


Measurement  of  roughness  re¬ 
quires  a  means  of  comparing 
minute  surface  deviations  with  the 
nominal  surface  of  the  material  be¬ 
ing  measured.  In  the  unit  to  be 
described,  a  pickup  head  incorporat¬ 
ing  a  movable-anode  tube  and  a  dia¬ 
mond  stylus  is  used  to  measure  the 
deviations.  The  movable-anode 
tube  feeds  a  highly  stable  vacuum- 
tube  voltmeter  through  a  two-stage 
triode  amplifier.  . 

Sty/us 

As  a  means  of  sensing  the  irregu¬ 
larities,  a  diamond  stylus  with  a 
0.0005-inch  tip  radius  is  used.  This 
stylus  radius  permits  greatest  pene¬ 
tration  of  fine  irregularities  with¬ 
out  scratching  the  suiface  being 
measured. 

The  reference  surface  from 
which  stylus  deflections  are  meas¬ 
ured  is  established  by  two  large- 
radius  skids  arranged  in  line  with, 
and  at  either  side  of  the  stylus. 


These  skids  ride  over  fine  scratches 
following  the  nominal  surface  con¬ 
tour.  The  skids  are  mounted  on  a 
tubular  case  that  houses  the  pickup 
element.  A  transducer  is  attached 
to  the  housing  and  the  stylus  is 
fastened  to  its  input  thus  producing 
a  mechanical  displacement  which  is 
the  deviation  of  the  actual  surface 
from  the  nominal. 

Pickup 

Mechanical  displacement  is  con¬ 
verted  into  electrical  signal  by  an 
RCA  .5734  electro-mechanical  trans¬ 
ducer.  This  device  is  a  three  ele¬ 
ment,  all-metal  vacuum  tube  con¬ 
structed  as  shown  in  Fig.  1.  The 
plate  rod  can  be  moved  with  respect 
to  other  tube  elements  by  an  ex¬ 
tension  through  a  thin  metal  dia¬ 
phragm  that  seals  one  end  of  the 
tube.  This  relative  motion  changes 
the  tube  characteristics  so  that  var¬ 
iation  of  output  voltage  can  be  used 
to  indicate  mechanical  displace¬ 


ments.  Average  mechanical-electri¬ 
cal  conversion  characteristics  for 
a  circuit  having  a  75,000-ohin  load 
resistance  and  a  250-volt  plate  sup¬ 
ply  are  shown  in  Fig.  2.  The  rela¬ 
tion  between  displacement  and  volt¬ 
age  is  not  linear  and  the  electrical 
output  for  a  given  dynamic  dis¬ 
placement  range  is  greater  if  the 
mean  deflection  is  positive  rather 
than  negative. 

Several  features  make  this  trans¬ 
ducer  useful  for  measuring  surface 
roughness  and  other  small  displace¬ 
ments.  It  has  a  high  ratio  of  elec¬ 
trical  output  to  mechanical  input, 
reducing  the  complexity  of  the  indi¬ 
cating  circuits.  The  size  and  weight 
of  the  tube  are  small  and  the  force 
required  to  deflect  the  plate  rod 
from  its  neutral  position  is  moder¬ 
ate.  The  principal  drawback  is  the 
limited  allowable  movement  of  the 
plate  rod.  Movement  of  more  than 
h  deg.  either  side  of  neutral  may 
result  in  permanent  deformation  of 
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ment,  C  the  spring  rate  of  driven 
plates  and  h  the  separation  of  plates. 

Phase  angle  can  be  determined  to 
be:  p  =  tan'‘  1/k 

The  performance  of  the  coupler 
can  then  be  described  in  terms  of  k. 
Figure  4  shows  percent  transmis¬ 
sion  and  phase  angle  as  a  function 
of  k.  For  values  of  k  less  than  about 
0.1  the  coupler  acts  as  a  differentia¬ 
tor  and  the  output  is  proportional  to 
the  derivative  of  the  input.  For 
values  of  k  greater  than  5,  trans¬ 
mission  is  greater  than  98  percent 
and  the  coupler  serves  essentially  as 
a  solid  connection. 

As  utilized  in  the  surface-rough¬ 
ness  gage,  the  cutoff  of  the  coupler 
is  well  below  that  of  the  amplifier  so 
as  not  to  influence  the  performance 
of  the  overall  instrument.  The  par¬ 
ticular  geometry  and  viscosity  used 
in  this  pickup  results  in  k=5  at  a 
frequency  of  3  cps. 

Since  k  is  affected  by  tempera¬ 
ture,  a  silicone  fluid  having  a  small 
change  in  viscosity  with  tempera¬ 
ture  is  used  in  the  coupler.  This  is 
especially  important  in  this  pickup 
since  the  tube  heater  raises  the  am¬ 
bient  temperature  of  the  coupler. 

*«i»  -  *iii  ^_==r==  where  k  -  — ^  Suspension  System 

The  stylus  and  driving  vane 
8.«i  is  the  output  displacement  mounting  are  shown  in  Fig.  6.  A 
amplitude,  S,.  the  input  displace-  parallelogram  spring  suspension  lo- 
ment  amplitude,  i<.  the  absolute  fluid  cates  the  stylus  rigidly  along  the 
viscosity,  A  the  total  shear  area  of  pickup  axis  eliminating  the  need  for 
plates,  (i>  the  frequency  of  displace-  sliding  bearings  that  might  intro- 


A  viscous  coupling  was  developed 
to  limit  anode  movement  without 
restricting  position  of  the  stylus. 
The  construction  of  this  device  is 
shown  in  Fig.  3B.  A  plate  attached 
to  the  stylus  is  suspended  within  a 
U-shaped  driven  plate.  Space  be¬ 
tween  plates  is  filled  with  a 
viscous  fluid.  Displacement  of  the 
driving  plate  transmits  force 
through  the  viscous  material  to  the 
driven  plate.  The  spacing  of  the 
plates  is  such  that  the  fluid  is  kept 
in  the  clearance  space  by  capillary 
attraction  eliminating  the  need  for 
seals  and  permitting  use  of  the  coup¬ 
ling  in  any  position  without  loss  of 
fluid.  It  is  essential  that  the  mate¬ 
rial  used  betv/een  the  plates  be  a 
true  liquid  and  not  a  grease,  in 
order  that  the  plate  rod  may  always 
return  to  its  neutral  position. 

The  viscous  coupler  performs  in 
a  manner  analogous  to  an  electrical 
filter.  The  force  between  the  plates 
is  proportional  to  their  relative 
velocity.  The  movement  of  the 
elastically-restrained  output  plate 
for  a  sinusoidal  displacement  of  the 
stylus  can  be  shown  to  be 
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FIG.  1 — Typ*  S734  lube  used  os  Ixoba- 
dttcer 


ANGULAR  aSPLACLMENT  IN  MINUTES 


PIG.  2 — Voriotioii  in  movabU^mode 
lube  outpul  Toltoge  wllh  displocemenl 
oi  anode 


the  diaphragm  or  in  damage  to  tube 
elements.  This  angular  restriction 
amounts  to  ±  0.008-inch  movement 
on  the  end  of  a  1-inch  extension  to 
the  plate  rod. 

To  permit  use  of  the  pickup  on  a 
wide  variety  of  surface  shapes  a 
total  allowable  stylus  travel  of  about 
0.040  inch  is  provided.  The  need 
for  this  range  of  travel  can  be  seen 
from  Fig.  3A,  which  shows  the  rela¬ 
tive  positions  of  the  stylus  and  skid 
on  different  surfaces.  Although  the 
nominal  extension  of  the  stylus 
from  the  housing  varies  consider¬ 
ably,  the  motion  required  after  en¬ 
gagement  with  the  surface  ranges 
from  only  a  few  microinches  to 
0.001  inch.  The  use  of  a  long  ex¬ 
tension  of  the  plate  rod  to  provide 
for  sufficient  travel  is  undesirable 
since  the  sensitivity  would  be  re¬ 
duced  and  the  high-frequency  re¬ 
sponse  of  the  assembly  impaired. 

Viscous  Coupling 

The  nonlinear  response  of  the 
tube  requires  that  some  means  be 
provided  so  that  dynamic  deflections 
always  take  place  about  its  un¬ 
deflected  neutral  position  regardless 
of  the  nominal  stylus  position. 
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DRIVEN  PLATES 


VISCOUS  FLUID 


PLATE  ROD 
EXTENSION 


DRIVING 

PLATE 


CONCAVE  SURFACE 


stylus 


CONVEX  SURFACE 


-Rauf*  oi  •uriace  contours  (A)  rsquiros  Yoriobls  stylus  position.  VIsconn 
coupling  (B)  psraits  this  variation  whils  limiting  tiovsl  oi  plots  rod 


couplsr.  For  Ir  loss  than  0.1  couplsr  FIG.  S — Circuit  oi  suriacs-roughnsss  gags.  Signal  irom  movobls-onods  tubs  mounisd 

acts  os  o  diiisrsniiotor  by  a-c  VTVM 


duce  friction.  The  driving  plate  is 
also  located  in  its  properly  spaced 
relationship  to  the  driven  plate  by 
these  spring  supports.  Positive 
stops  on  the  plate  rod  prevent  me¬ 
chanical  displacements  that  would 
damage  the  tube. 

As  the  stylus  is  deflected  when 
the  pickup  first  engages  a  surface, 
the  plate  rod  is  restrained  by  the 
stop  screw  and  the  coupling  slips 
until  the  riders  contact  the  surface. 
The  elastic  force  of  the  tube  dia¬ 
phragm  then  causes  additional  slip 
in  the  coupling  bringing  the  plate 
rod  to  its  neutral  position.  Travers¬ 
ing  the  pickup  over  the  surface,  the 
high-frequency  displacements  of  the 
stylus  are  transmitted  undiminished 
through  the  coupling  to  the  trans¬ 
ducer  tube. 

The  static  force  of  the  stylus  on 
the  surface  is  reduced  since  it  is 


determined  by  the  stylus  suspension 
which  has  a  spring  rate  of  only  30 
milligrams  per  0.001-inch  deflection 
as  compared  to  300  milligrams  per 
0.001  inch  for  the  tube  diaphragm 
itself  with  a  one-inch  extension. 

Measuring  Circuit 

The  electronic  circuit  used  with 
the  pickup  described  above  for 
measurement  of  surface  roughness 
is  shown  schematically  in  Fig.  5.  It 
is  essentially  a  stable  a-c  vacuum- 
tube  voltmeter  with  provision  for 
selecting  low-frequency  response 
characteristics.  A  three-position 
switch  allows  a  choice  of  5,  16,  or 
60  cps  cutoff  frequency  by  switching 
a  single  R-C  filter  circuit.  This  pro¬ 
vision  permits  separation  of  short 
wave-length  roughness  from  the 
longer-wavelength  characteristics  of 
the  surface.  The  above  frequencies 


correspond  to  wavelength  cutoffs  of 
0.030,  0.010,  and  0.003  inch  respec¬ 
tively  at  the  recommended  travers¬ 
ing  speed  of  0.160  inch  per  second. 
The  most  generally  used  wavelength 
cutoff  is  0.030  inch.  Shorter  wave¬ 
lengths  are  called  roughness  and 
longer  are  called  waviness. 

The  remainder  of  the  circuit  con¬ 
sists  of  two  triode  amplifier  stages 
and  a  bridge  output.  Negative  feed¬ 
back  is  used  to  stabilize  the  gain. 
The  power  supply  is  well  filtered 
and  voltage  stabilized  to  permit 
operation  from  a-c  lines  varying 
widely  in  volta,ge.  The  meter  is  a 
rectifier  type  with  relatively  long 
period  and  large  damping  to  permit 
easier  reading  of  average  current. 
This  is  necessary  since  the  input  is 
not  periodic  but  consists  of  a  series 
of  irregular  fluctuations  that  may 
occur  at  relatively  low  frequency. 


in 
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High  Input  Impedance 


High  input  impedance  amplifier 
circuits  are  of  extreme  im¬ 
portance  to  engineers  faced  with 
the  problem  of  coupling  signal¬ 
generating  transducers  to  control 
circuits. 

One  technique  widely  used  in  the 
past  for  providing  high  input  im¬ 
pedance  to  a  vacuum-tube  amplifier 
(the  order  of  several  hundreds  of 
megohms)  is  the  cathode-follower 
with  cathode-connected  shield’  *  il¬ 
lustrated  in  Fig.  lA.  This  setup 
suffers  from  several  disadvantages, 
in  particular,  the  double-shielded 
wire  with  its  attendant  mechan¬ 
ical,  electrical  and  economic  draw¬ 
backs. 

Figure  IB  shows  an  improved 
circuit  offering  several  unique  and 
important  features.  By  grounding 
the  cathode  and  using  the  shielding 
arrangement  illustrated,  all  the  dis¬ 
advantages  of  the  cathode-con¬ 
nected  shield  circuit  are  overcome, 
and  the  new  circuit  presents  to  the 
transducer  an  impedance  whose 
value  is  not  limited  by  stray  ca¬ 
pacitive  and  resistive  leakage*. 

In  the  circuit  of  Fig.  lA  it  was 
necessary  to  shield  a  set  of  con¬ 
ductors  from  ground  by  means  of 
an  off-ground  shield.  In  the  new 
circuit  it  is  necessary  to  shield  one 
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set  of  conductors  from  another  set 
of  conductors  by  means  of  a 
grounded  shield. 

In  the  new  circuit  grounded 
shields  S,  and  S,  perform  the 
double  function  of  impedance  rais¬ 
ing  and  electrostatic  interference 
prevention. 

In  the  removal  of  strays  directly 
shunting  the  source,  the  shielding 
in  the  new  circuit  can  easily  be 
made  almost  perfect,  raising  Z.  to 
an  enormous  value.  The  impedance 
presented  to  the  transducer  then 
becomes 

Z.,  =  (M  +  1)Z, 
where  Z,  is  the  parallel  resultant  of 
R,  and  z,  which  includes  the  entire 
capacitance  and  resistance  to 
ground  of  the  shielded  cable  con¬ 
necting  transducer  to  grid;  and 
where  M  is  the  undegenerated  volt¬ 
age  gain  of  the  tube.  In  the  new 
circuit  a  multistage  amplifier  can 
be  used  instead  of  the  single  tube  to 
give  very  large  values  of  Af.  This 
permits  the  use  of  large  lengths  of 
shielded  cable  between  transducer 
and  input  stage  because,  in  effect. 


the  cable  capacitance  is  divided  by 
Af. 

As  a  result  of  the  impedance¬ 
raising  shield  in  the  new  circuit, 
the  impedance  presented  to  the 
transducer  in  practical  circuits  be¬ 
comes  many  thousands  of  meg¬ 
ohms.  Paradoxically,  while  feed¬ 
back  serves  to  raise  the  impedance 
presented  to  the  transducer  ter¬ 
minals,  it  serves  at  the  same  time 
to  lower  the  impedance  from  each 
of  these  terminals  to  ground  in  the 
new  circuit.  Both  of  these  effects 
are  brought  about  by  feedback 
through  the  internal  impedance  Z, 
of  the  transducer. 

Other  properties  resulting  from 
the  highly  degenerative  nature  of 
the  circuit  are  low  microphonism, 
reduced  sensitivity  to  magnetic 
hum,  high  linearity,  and  low  volt¬ 
age  gain.  As  in  the  cathode-fol¬ 
lower,  the  voltage  gain  of  the  new 
circuit  is  very  nearly  equal  to 
unity,  its  upper  limit. 

Practical  Circuits 

Figure  2  shows  a  practical  high- 
input-impedance  preamplifier  in 
which  a  constant-current  tube 
serves  as  the  plate  load  for  a  6J7 
pentode  to  provide  a  voltage  loop- 
gain  approaching  that  of  the  pen- 


FIG.  1 — ^Boalc  circuits  oi  douUs^hlsld 
(A)  and  b«w  (B)  prsoaipUilsr  circuits 


FIG.  2 — Circuit  haring  Input  oi  tanpsd- 
anco  l.SOO  msg  shuntsd  by  OJWS  ttpA 


FIG.  3 — Singlo-tubs  rsrsion  of  prsam- 
plliisr  has  shunt  copadtoncs  oi  2  mmI 
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Preamplifier  Circuit 


Reduced  noise  level  and  distortion  are  fortunate  byproducts  of  raising  amplifier  input 
impedance  to  several  thousand  megohms  by  connecting  transducer  in  feedback  loop  of  a 
two-stage  preamplifier.  Circuit  has  numerous  industrial  applications  and  makes  possible 
the  use  of  charged  parallel-plate  capacitors  as  transducers 


tode  amplification  factor/  A  cath¬ 
ode-follower  serves  to  couple  the 
high-impedance  plate  to  the  output 
load.  The  input  impedance  of  this 
circuit  is  1,500  megohms  paralleled 
by  the  gride-plate  capacitance  of 
the  6J7 — approximately  0.005  (iixf. 

If  shielded  cable  having  a  total 
capacitance  C  is  u.sed  to  connect  the 
grid  to  the  signal  source,  and  the 
voltage  gain  of  the  amplifier  is 
1,500,  an  additional  capacitance 
C/1,500  will  then  parallel  the  grid- 
plate  capacitance. 

The  second  preamplifier  in  Fig.  3 
uses  a  double  triode  (12AX7)  of 
which  the  first  half  is  a  voltage  am¬ 
plifier  and  the  second  half  is  a 
cathode  follower.  Positive  feedback 
between  the  cathode-follower  and 
the  cathode  of  the  voltage  amplifier 
can  be  adjusted  to  give  stable  gains 
of  up  to  3,000  in  accordance  with 
the  relation 


where  M  is  the  normal  voltage  gain 
of  the  first  stage  without  feedback, 
and  where  ^  is  the  fraction  of  the 
output  voltage  impressed  on  the  in¬ 
put  cathode.  Since  ^  is  positive,  as 
approaches  unity,  M  approaches 
infinity.  For  pA/>l  the  amplifier  is 
unstable.  With  an  input  grid  re¬ 
sistor  of  several  megohms  this 
preamplifier  presents  an  input  im¬ 
pedance  of  many  thousands  of  meg¬ 
ohms  in  parallel  with  the  grid-plate 
capacitance  of  a  triode — approxi¬ 
mately  2  (Auf  for  the  12AX7.  A  pen¬ 
tode  would  give  a  much  lower  input 
capacitance,  but  because  its  gain 
depends  upon  g^,  which  is  highly 
variable,  rather  than  on  (i,  which  is 
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Two  Torsion*  oi  proompliilors  that  pro- 
Bont  Input  inpodanc*  of  soTorol  thou¬ 
sand  moqohnM  to  th*  tronsducor 


reasonably  constant,  the  pentode  is 
unsuitable  for  use  with  positive 
feedback.  As  approaches  1  both 
^  and  M  must  be  highly  stable  to 
avoid  self-oscillation. 

The  ideal  tube  for  use  in  this  ap¬ 
plication  would  be  a  triode-tetrode. 
The  tetrode  half,  used  as  the  volt¬ 
age  amplifier,  would  be  provided 
with  a  grounded  screen-grid  care¬ 
fully  aligned  behind  the  control- 
grid  wires  to  provide  good  screen¬ 
ing  of  the  grid  from  the  plate  to 
give  low  grid-plate  capacitance,  but 
poor  screening  of  the  cathode  from 
the  plate  to  retain  the  stable  gain 
characteristic  of  the  triode. 

Transducers 

The  circuit  makes  the  use  of 
tiny  electrostatic  mechanoelectrical 
transducers  practical.  The  inherent 
virtues  of  the  polarized  variable 
capacitor  as  a  transducer  have  long 
been  known,  but  its  one  defect,  an 
extremely  high  internal  impedance 
at  audio  and  subaudio  frequencies, 


has  restricted  its  use  to  a  few  labo¬ 
ratory  and  professional  applica¬ 
tions. 

In  all  these  applications  the 
transducer  is  kept  close  to  the 
input  stage,  and  in  most  cases  its 
capacitance  is  kept  above  50  |i(Af. 
Using  the  new  circuit,  an  electro¬ 
static  phonograph  pickup  having  a 
total  internal  capacitance  of  5  |i.|if 
has  been  operated  with  complete 
success  when  connected  to  the  pre¬ 
amplifier  by  three  feet  of  ordinary 
fine  shielded  wire  running  from 
each  terminal.  Full  output  of  sev¬ 
eral  volts  was  obtained  over  the 
range  from  40  cps  to  over  10,000 
cps. 

The  charged  parallel-plate  vari¬ 
able  capacitor  comes  close  to  being 
the  ideal  mechanoelectrical  trans¬ 
ducer  when  operating  into  the  new 
circuit.  It  then  behaves  as  a  volt¬ 
age  source  whose  output  is  a  linear 
function  of  the  capacitor  plate 
separation.  Using  a  typical  closely 
spaced  parallel-plate  capacitor  the 
total  noise  level  of  the  input  stage 
can  easily  be  held  to  14  millivolts 
rms  for  a  140-volt  signal.  Since  the 
transducer  itself  generates  no 
noise,  the  linear  dynamic  range  of 
this  transducer  when  coupled  to  the 
new  circuit  is  around  10,000  to  1 
in  voltage,  or  80  decibels. 
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Switching  System  Speeds 


Punch-card  coatrollod  bridge  being  used  to  moaturo  inlerolectrodo  capacitances  in 
Bubminialure  tubes.  Variety  oi  adopter  units  permit  measurements  on  oii  types  oi  tubes 


Accurate  measurement  of  in- 
b  terelectrode  capacitance  be¬ 
comes  increasingly  important  as 
tubes  are  used  at  higher  frequen¬ 
cies. 

Conventional  methods  of  meas¬ 
uring  tube  capacitances,  although 
accurate,  require  time-consuming 
changes  in  coaxial  cable  connec¬ 
tions  for  each  capacitance  meas¬ 
ured.  Grounded-sheath  coaxial 
cables  are  necessary  for  connec¬ 
tions  to  tube  elements  because 
of  the  stringent  limitations  placed 
on  the  amount  of  stray  capacitance 
that  can  be  tolerated.  In  testing 
the  eight  different  capacitance 
values  of  a  dual-triode  tube,  nine 
coaxial  cables  must  be  rearranged 
eight  times. 

Where  large  groups  of  a  single 
tube  type  are  to  be  tested,  it  is  pos¬ 
sible  to  decrease  set-up  time  by 
connecting  the  adapter  only  once 
for  each  desired  capacitance  meas¬ 
urement,  and  running  all  tubes 
through  before  changing  to  the 
next  set-up.  Although  this  reduces 
the  number  of  connector  changes, 
it  requires  that  each  tube  be  in¬ 
serted  into  the  adapter  once  for 
each  measurement. 

Multiple  tube  insertion  is  unde¬ 


sirable,  particularly  for  subminia¬ 
ture  tubes  where  long  flexible  leads 
are  used.  It  was  this  problem  that 
was  largely  responsible  for  the  de¬ 
velopment  of  the  new  automatic 
switching  equipment  described 
here. 

Automatic  System 

In  the  equipment  shown  in  the 
photograph,  the  coaxial  cables  have 
been  replaced  by  relays  actuated 
from  a  punched  card.  This  change 
has  resulted  in  simplification  of 
operation  with  increased  speed  of 
testing.  The  possibility  of  incor¬ 
rect  cable  arrangement  is  com¬ 
pletely  eliminated.  The  switching 
relays  are  housed  in  shielded  com¬ 
partments  and  are  connected  so 
that  the  stray  capacitance  paral¬ 
leling  the  tube  under  test  is  neglig¬ 
ible. 

A  large-diameter  cylinder  on  top 
of  the  bridge  contains  the  relays 
used  to  make  proper  tube  connec¬ 
tions.  A  smaller  cylinder  is  one  of  a 
set  of  adapters  used  to  make  con¬ 
nection  from  the  switching  unit  to 
the  tube  under  test.  An  adapter 
for  any  type  of  tube  base  may  be 
plugged  into  the  front  of  the 
switching  unit 


A  punched  card  is  run  through 
the  control  box  at  the  right  of  the 
bridge,  making  connections  for  the 
series  of  capacitance  measure¬ 
ments.  Switches  on  the  front  of 
the  box  may  be  used  for  experi¬ 
mental  measurements  or  for  tube 
types  for  which  no  card  is  avail¬ 
able. 

The  direct-capacitance  measur¬ 
ing  bridge  permits  measurement  of 
capacitance  between  any  two  ele¬ 
ments  or  groups  of  elements  of  an 
electron  tube  independently  of 
other  capacitances  within  the  tube. 

The  bridge  circuit  may  be  repre¬ 
sented  by  the  three-terminal  net¬ 
work  shown  in  Fig.  lA.  Points  B 
and  C  are  the  terminals  between 
which  the  desired  capacitance  is 
placed  for  measurement,  and  G  is 
the  shield  or  ground  terminal.  The 
bridge  is  designed  so  that  the  indi¬ 
cated  capacitance  value  is  propor¬ 
tional  to  C„  and  is  independent  of 
C,  and  Cm.  If  terminals  B  and  C 
are  connected  to  the  tube  elements 
under  test  by  means  of  individual, 
grounded-sheath  coaxial-cable  con¬ 
nections,  only  capacitances  from  B 
and  C  to  G  (ground)  are  added  to 
the  bridge. 

Tube  connections  can  be  ar- 
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Tube  Capacitance  Tests 

Interelectrode  capacitance  measurements  are  simplified  by  punch-card  controlled  switch¬ 
ing  system  that  permits  checking  tube  capacitances  without  manual  changing  of  tube 
connections.  Stray  capacitances  are  eliminated  by  relay  grounding  system 


FIQ.  1 — CopacitoncM  •xistinq  In  thr*«-tonnlnal  bridq*  dreult  (A).  Bnloy  awltchlnq 
■yatem  (B)  qrounda  all  capacitanca  axcapt  that  batwaan  tannlnala  baing  maaaarad 


ARRANGEMENT  OF  RELAYS 


partitions  >z  relays  ™  1““ 
ADAPTER 


CARO  RCAOeR 


FIG.  2 — Card  raadar  unit  and  raloy  arronganant  tor  ona  tuba  tarminal.  Ralay 
group  XYZ  ia  rapaalad  in  aach  aactlon  oi  awitchlng  unit.  Powar  aupply.  copocUor 
in  card  raodar  and  inductor  aarra  tha  antira  darica.  Croaa-aaction  ahowa  placamant 
oi  raloya  within  circular  houaing 


ranged  to  place  the  desired  capaci¬ 
tance  between  B  and  C,  and  all 
other  capacitances  between  B  and 
G  or  C  and  G.  Since  the  bridge  is 
insensitive  to  capacitances  from  B 
and  C  to  ground,  it  is  possible  to 
obtain  a  direct  interelectrode¬ 
capacitance  measurement  between 
the  elements  connected  to  B  and  C. 
For  example  the  grid-to-plate 
capacitance  of  a  triode  may  be 
measured  independently  of  the 
grid-to-cathode  or  plate-to-cathode 
capacitances  simply  by  connecting 
the  grid  to  terminal  B,  the  plate  to 
terminal  C,  and  the  cathode  to 
to  terminal  G.  In  this  manner, 
grid-to-cathode  and  plate-to- 
cathode  capacitances  will  be  ap¬ 
plied  from  B  to  G  and  from  C  to  G, 
respectively,  and  will  have  no  effect 
on  the  measurement  of  the  grid-to- 
plate  capacitance  from  B  to  C.  It 
is  for  this  reason  that  the  resulting 
measured  value  is  termed  the  direct 
grid-to-plate  capacitance. 

Switching  Unit 

The  principle  of  operation  of  the 
automatic  relay  system  is  illus¬ 
trated  in  Fig.  IB  for  one  tube 
terminal.  The  entire  system  con¬ 
sists  of  a  repetition  of  this  ar¬ 


rangement  for  each  tube  terminal. 
The  letters  B,  C  and  G  refer  to 
bridge  terminal  connections,  as  in 
Fig.  lA.  Three  relays  are  used  for 
each  tube  terminal.  Relays  Y  and 
Z  are  ganged,  and  A  is  a  single 
relay. 

With  the  contacts  in  the  position 
shown  in  the  diagram,  the  tube 
terminal  is  connected  to  bridge 
terminal  C.  The  stray  capacitance 
across  Y  is  from  B  to  ground,  and 


that  across  X  and  Z  is  from  C  to 
ground.  These  capacitances  are 
not  objectionable  from  the  stand¬ 
point  of  accurate  measurement. 

The  only  opportunity  for  stray 
capacitance  between  B  and  C  is 
from  the  B  wiring  in  the  Y  cavity 
to  the  C  wiring  in  the  X  cavity  by 
way  of  the  connecting  wiring  hole 
R.  This  undesirable  capacitance 
can  be  held  to  an  acceptable  mini¬ 
mum  provided  the  hole  is  effec- 
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lively  plugged  by  the  grounded 
conductor  running  through  it.  To 
attain  maximum  shielding  between 
cavities  the  hole  must  be  small, 
the  conductor  must  be  almost  as 
large  as  the  hole  and  the  insu¬ 
lation  on  the  conductor  must  be 
thin.  These  conditions  are  met  by 
using  plastic-covered  radio  hook-up 
wire  of  a  diameter  equal  to  that  of 
the  hole. 

When  relay  X  is  changed  from 
the  position  shown  in  Fig.  IB  the 
tube  terminal  is  connected  to 
ground.  This  can  also  be  accom¬ 
plished  by  throwing  Y  and  Z  with¬ 
out  changing  X.  When  all  the  con¬ 
tacts  are  changed  from  the  posi¬ 
tions  shown,  the  tube  terminal  is 
connected  to  bridge  terminal  B.  In 
no  case  is  there  a  possibility  for 
stray  capacitance  to  occur  between 
terminals  B  and  C. 

Figure  2  shows  the  cross-section 
of  the  switching  unit  with  its  ar¬ 
rangement  of  miniature  relays  and 
associated  equipment.  The  three 
relays  are  arranged  similar  to  Fig. 
IB  and  perform  the  switching 
function  for  one  tube  terminal. 
This  relay  arrangement  is  repeated 
ten  times  making  it  possible  to 
measure  the  capacitance  of  tubes 
with  up  to  nine  terminals,  with  one 
set  of  relays  connected  to  an  ex¬ 
ternal  .shield. 

The  switching  unit  uses  thirty 
relays  operating  electrically  as  ten 
sets  of  three  relays  each.  The  three 
relay  categories  are  labeled  X,  Y 
and  Z  as  in  Fig.  IB.  One  terminal 
of  each  Y  and  Z  relay  is  connected 
to  the  B  and  C  terminals  of  the 
bridge,  respectively.  It  is  not 
necessary  for  X  and  Y  relays  to  be 
shielded  from  other  relays  in  the 
same  category  since  all  contacts  in 
each  instance  are  connected  either 
to  ground  or  to  their  respective 
bridge  terminals.  In  category  X, 
however,  different  relays  may  be 
connected  to  different  bridge  ter¬ 
minals.  and  therefore,  the  relays 
are  shielded  from  each  other  in  ten 
pie-shaped  cavities.  The  switching 
unit  can  thus  be  pictured  as  ten 
relays  in  ten  cavities,  and  two 
groups  of  ten  relays  each  in  two 
separate  cavities. 

Sfray  Capacitances 

It  was  mentioned  earlier  that  a 
direct-capacitance  bridge  measures 


FIG.  3 — Puaca  cord  for  6021,  6111  and 
6112  tub*  typMit.  Box**  at  c*nl*r  Indicat* 
capodlaac*  b*lag  ni*o*ur*d 


the  capacitance  between  terminals 
B  and  C  and  is  insensitive  to  capac¬ 
itances  from  B  and  C  to  ground. 
There  are,  however,  practical  limi¬ 
tations  on  the  values  of  these 
grounded  capacitances.  For  the 
direct-capacitance  bridge,  used 
here,  capacitances  from  B  to 
ground  should  be  kept  below  25 
a|jif.  Capacitance  from  C  to  ground 
should  be  less  than  300  (i.[if  for 
accurate  measurements  in  the 
order  of  thousandths  of  a  micromi¬ 
crofarad,  such  as  grid-to-plate 
values.  However,  the  total  capaci¬ 
tance  from  C  to  ground  may  be 
considerably  higher  when  the 
values  to  be  measured  are  greater. 

If  the  limitations  of  total  capaci¬ 
tance  to  ground  are  exceeded,  the 
bridge-balance  null  will  become  too 
broad  to  permit  accurate  readings, 
and  the  bridge  zero-balance  point 
(no  capacitance  between  terminals 
B  and  C)  will  be  shifted  away  from 
the  zero  calibration  on  the  dial. 

Measurements  on  the  switching 
unit  determined  that  the  capaci¬ 
tance  from  B  to  ground  is  (61  + 
12  t)  {luf,  where  t  equals  the  total 
number  of  connections  made  from 
terminal  B  to  the  front  of  the  unit. 
The  capacitance  from  C  to  ground 
is  (165  +  A  tc  —  8  f.)  where  tc 
and  t,  represent  the  total  number 
of  terminals  connected  to  C  and  B 
respectively. 

The  adapter  for  connecting  sub¬ 
miniature  tube  leads  to  the  switch¬ 
ing  system  adds  about  5  |x)Af  to 


ground  per  terminaL  Thus,  in  con¬ 
necting  one  tube  terminal  to  the  B 
bridge  terminal,  a  total  capacitance 
to  ground  of  78  iqif  is  encountered 
in  the  switching  unit  and  adapter. 
In  connecting  one  tube  terminal  to 
the  G  bridge  terminal  and  one  to 
the  B  bridge  terminal,  as  is  done 
for  the  measurement  of  grid-to- 
plate  capacitance,  a  capacitance  of 
166  jiiif  from  C  to  ground  is  en¬ 
countered.  If  seven  tube  terminals 
are  connected  to  the  C  bridge  ter¬ 
minal,  and  one  is  connected  to  the 
B  bridge  terminal  there  is  a  total 
capacitance  of  220  {x(if  from  C  to 
ground.  Since  the  capacitance 
from  B  to  ground  is  too  high,  a 
1.23-mh  inductance  is  used  to  reso¬ 
nate  out  part  of  it.  Thus,  bridge 
accuracy  is  not  impaired  and  the 
null  balance  remains  sharp.  The 
value  of  the  inductance  is  picked  to 
resonate  with  95  |i(if  at  465  kc. 

The  O.OOS-pi  capacitor  in  series 
with  the  inductance  provides  60- 
cycle  isolation  necessary  for  correct 
operation  of  a  continuity  checker 
used  for  relay  maintenance.  A 
switch  in  the  card  reader  prevents 
over-heating  of  the  switching  unit 
when  no  card  is  in  the  reader. 

Measurements  indicate  that  the 
residual  capacitance  between  the 
circuits  of  any  two  adjacent  output 
terminals  of  the  switching  unit  is 
less  than  0.00005  jxu.f. 

Control  Box 

The  control  box  consists  of  a 
card  reader  and  a  set  of  manual 
switches,  either  of  which  may  be 
used  to  control  the  switching  unit. 
When  using  the  card  reader,  cor¬ 
rect  connnections  are  made  auto¬ 
matically.  Contacts  are  made 
through  the  holes  of  a  card  moved 
through  the  reader.  Each  position 
corresponds  to  a  desired  capaci¬ 
tance  measurement.  The  card, 
shown  in  Fig.  3,  may  be  punched 
for  as  many  as  eight  different 
measurement  positions,  the  number 
depending  upon  the  tube  type. 
Symbols  indicating  the  capaci¬ 
tances  to  be  measured  are  written 
on  the  card  in  boxes,  each  in  turn 
being  visible  through  a  window  in 
the  card  reader  as  the  card  is 
moved  to  the  next  position. 
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Transient  Analysis 
of  Transistor  Amplifiers 


Response  of  junction-transistor  amplifiers  to  steep-front  pulses  can  be  calculated  using 
equivalent  circuit  described.  Grounded-base  circuits  witb  npn  junctions  are  seen  to  give 
best  transient  performance.  Response  times  of  0.5  \isec  have  been  observed 
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Application  of  transistors  to 
, pulse  amplifiers,  computers  and 
servo  amplifiers  requires  an  under¬ 
standing  of  transient  behavior.  All 
physically-realizeable  mechanisms, 
whether  electrical,  mechanical  or 
acoustical,  are  subject  to  energy- 
storage  effects.  Thus,  the  response 
of  a  physical  system  to  a  suddenly 
applied  force  will  never  be  instan¬ 
taneous. 

Transient  behavior  of  lumped- 
parameter  R-L-C  networks  is  well 
known.'  Whenever  lumped-parame¬ 
ter  electrical  analogies  are  possible, 
the  study  of  transient  and  fre¬ 
quency  response  is  comparatively 
simple.  Even  when  the  analogies 
lead  to  highly  complex  circuits,  a 
solution  of  transient  response  prob¬ 
lems  may  still  be  attained  by  use  of 
an  analog  computer.  For  example, 
in  vacuum  tubes,  the  interelectrode 
energy-storage  properties  are  dealt 
with  in  design  problems  by  assum¬ 
ing  physical  capacitors  to  exist  be¬ 
tween  the  electrodes. 

When  more  complex  phenomena 
are  involved,  such  as  electron 
bunching  due  to  space  charge,  the 
lumped-parameter  equivalent  cir¬ 
cuit  becomes  inadequate  as  a  repre¬ 
sentation  of  the  physical  case.  This 
does  not  invalidate  the  use  of  the 
simple  equivalent  circuit,  providing 
its  limitations  are  kept  in  mind. 

Theory  Review 

To  understand  better  the  basis 
for  a  transient  study  of  transistors, 
consideration  of  the  physical  phe- 


FIG.  I — Poiantlal  profll*  for  pnp  iuac- 
tlon  tronsiator  ia  ahown  in  A.  Low-ira- 
quancy  dioda  aquivalant  circuit  oi  a 
qroundad-boaa  ompliilar  ia  ahown  in  B. 
Emittar  and  coUactor  raaiatancaa  ora  in- 
cludad  in  tha  dioda  ayntbola 


nomena  involved  in  transistor  ac¬ 
tion  is  helpful.  Figure  lA  illustrates 
the  potential  energy  profile  of  a 
pnp  junction  transistor  biased  in 
the  usual  manner. 

The  low-frequency  diode-equiva¬ 
lent  circuit  of  a  pnv  junction-tran¬ 
sistor  amplifier  is  shown  in  Fig.  IB. 

There  is  very  little  potential  drop 
across  the  emitter-base  barrier  of 
the  transistor,  and  current  will  flow 
freely  from  the  emitter  to  the  base. 


Practically  no  potential  gradient  ex¬ 
ists  in  the  base  region.  The  base- 
collector  barrier  is  biased  in  the 
inverse  diode  direction,  and  practi¬ 
cally  all  of  the  potential  drop  be¬ 
tween  the  external  base  and  col¬ 
lector  leads  occurs  across  the 
base-collector  barrier. 

A  positive  signal  current,  applied 
to  the  emitter  of  a  pnp  transistor, 
will  cause  holes  to  migrate  from  the 
emitter  to  the  base.  For  an  npn 
transistor,  a  negative  current  ap¬ 
plied  to  the  emitter  will  cause  elec¬ 
trons  to  migrate  from  the  emitter 
to  the  base.  In  order  that  the  emit¬ 
ter  signal  may  cause  a  change  in 
dollector  current,  holes  that  have 
migrated  from  the  emitter  to  the 
base  must  traverse  the  base  region 
and  appear  at  the  base-collector 
barrier.  Since  there  is  virtually  no 
electric  potential  gradient  in  the 
base  region,  the  process  of  hole 
travel  through  the  base  is  essen¬ 
tially  one  of  diffusion.  This  diffu¬ 
sion  is  motivated  by  a  concentration 
gradient  rather  than  an  electric- 
field  gradient,  the  concentration  of 
holes  being  much  higher  in  the  base 
region  near  the  emitter  than  in  the 
base  region  near  the  collector. 

If  all  the  holes  that  enter  the  base 
from  the  emitter  due  to  a  signal 
current  in  the  emitter  were  to  do 
so  with  equal  momentum  vectors 
and  if,  in  the  process  of  traveling 
through  the  base  region  from  the 
emitter  to  the  collector,  the  holes 
were  to  experience  no  collisions  or 
nonuniform  field  effects,  the  only  re- 
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FIG.  2 — Drawing  Bhow*  id«<il  (A)  and 
actual  (B)  moTwnant  oi  corrian  ocroM 
boM  i*«lon.  Du*  to  di*p*nion  affact 
canton  laavliiq  •mlttor  lunctton  at 
■am*  lim*  oniv*  at  coUactor  lunctton 
at  alightlr  dUiarant  tlmaa 

suit  of  hole  diffusion  through  the 
base  region  would  be  a  time  delay 
between  collector  and  emitter  sig¬ 
nals.  Such  a  hypothetical  diffusion 
is  illustrated  in  Fig.  2A. 

In  practice,  carriers  moving 
through  the  base  region  of  a  tran¬ 
sistor  are  subject  to  many  effects 
that  cause  individual  carrier  paths 
to  differ  greatly.  The  initial  car¬ 
rier  momentum  vectors  are  ran¬ 
domly  distributed ;  this  alone  would 
cause  path  variations  in  the  diffu¬ 
sion  of  the  carriers  through  the 
base.  Furthermore,  the  carriers  are 
subject  to  collision  among  them¬ 
selves  as  well  as  to  collision  with 
fixed  atoms,  and  are  also  subject  to 
nonuniform  space-charge  forces. 

A  more  realistic  picture  of  car¬ 
rier  diffusion  would  therefore  look 
like  that  illustrated  in  Fig.  2B.  A 
current  pulse  at  the  emitter  gives 
rise  to  an  instantaneous  influx  of 
carriers  in  the  base  region,  but  the 
arrival  of  these  carriers  at  the  col¬ 
lector  is  spread  out  over  a  period 
of  time. 

This  dispersion  effect  in  the  tran¬ 
sistor  is  analogous  to  the  dispersion 
of  a  pulse  as  it  is  propagated  along 
a  transmission  line.  In  the  trans« 
mission  line,  the  dispersion  effect  is 
treated  by  considering  the  line  to 
have  distributed  capacitance,  induc¬ 
tance  and  resistance. 

Thfmal  Analogy 

The  diffusion  of  holes  or  elec¬ 
trons  in  the  base  region  of  a  junc¬ 
tion  transistor  bears  a  striking 
physical  analogy  to  the  diffusion  of 
heat  in  a  thermal  conductor.  For 
example,  consider  the  phenomena 
involved  if  a  massive  hot  plate  were 


FIG.  3 — Tharmal  onology  oi  dUfualon  oi 
hotos  or  alactrons  in  baa*  ragton  oi  a 
junction  transistor.  A  tharmal  conducting 
rod  is  placad  batwaan  points  oi  iixad 
lamparotur*.  Rasulting  distributton  oi 
lamparotur*  is  shown  in  (B) 

suddenly  applied  to  the  end  of  a 
metal  rod  with  the  other  end  main¬ 
tained  at  0  C  as  illustrated  in  Fig. 
3A.  The  transition  of  the  tempera¬ 
ture  distribution  along  the  rod 
from  a  short  time  (solid  line)  after 
the  hot  plate  is  applied  to  a  time 
when  a  steady-state  distribution  of 
temperature  has  been  reached  is  il- 


FIG.  5 — EqulTolant  circuit  usad  to  col. 
culal*  tronstont  raspons* 


lustrated  in  Fig.  3B. 

The  fundamental  physical  condi¬ 
tions  of  the  thermal  problem  are: 
(a)  A  constant  temperature  T  is 
suddenly  applied  to  one  end  of  the 
metal  rod,  (b)  heat  diffusion 
through  the  length  of  the  rod  occurs 
as  a  result  of  the  temperature  grad¬ 
ient,  (c)  a  uniform  radiation  of 
heat,  proportional  to  the  tempera¬ 
ture,  accounts  for  some  heat  loss 
from  the  rod  to  the  surrounding 
medium,  and  (d)  zero  temperature 
is  maintained  at  the  far  end  of  the 
rod. 

For  the  base  region  of  the  pnp 
junction  transistor,  the  correspond¬ 
ing  physical  conditions  are:  (a)  a 
sudden  excess  concentration  (con¬ 
centration  above  the  thermal  equi- 


FIG.  4 — Disparsion  and  tima-dalay  af- 
facts  ara  claorly  avidant  from  curras 
showing  coUactor  currant  (B)  rasulting 
from  stoop-front  amlttor  currant  rtoa. 
Bast  tronstont  raspons*  is  obtainad  with 
■faortast  base  rogion 

librium  value)  of  carriers  is  in¬ 
jected  into  the  base  region  at  the 
base-emitter  barrier,  (b)  carrier 
diffusion  through  the  length  of  the 
base  region  occurs  as  a  result  of  the 
carrier  concentration  gradient,  (c) 
a  uniform  loss  of  carriers  exists, 
due  to  the  recombination  of  holes 
with  electrons,  and  the  loss  is  pro¬ 
portional  to  the  carrier  concentra¬ 
tion,  and  (d)  zero  excess  concentra¬ 
tion  of  carriers  at  the  base-collector 
barrier  is  maintained,  implying 
that  all  carriers  which  arrive  at  the 
base-collector  barrier  are  imme¬ 
diately  swept  into  the  collector. 

Transient  response  of  the  collec¬ 
tor  current  to  a  step  in  emitter  cur¬ 
rent  can  be  shown*  to  be  of  the  form 
illustrated  in  Fig.  4.  Both  the  dis¬ 
persion  and  time-delay  effects  are 
clearly  evident.  In  terms  of  the 
transistor  construction,  the  time  de¬ 
lay  may  be  related  to  the  length  of 
the  base  region;  the  dispersion  is 
related  to  the  length  of  the  base 
region  and  the  collector-base  bar¬ 
rier  thickness.  Other  effects,  such  as 
surface  phenomena  and  barrier- 
thickness  modulation  by  applied 
voltages*  also  affect  the  transient  re¬ 
sponse  of  transistors,  but  these  may 
often  be  neglected  in  transient  con¬ 
siderations,  especially  for  small-sig¬ 
nal  analysis. 

A  simple  small-signal  equivalent 
circuit  of  a  grounded-base  junction- 
transistor  amplifier,  which  has  been 
found  useful  in  transient  analysis 
calculations,  is  illustrated  in  Fig.  6. 
The  delay  line  is  assumed  to  have 
the  current  transfer  characteristic 
given  by 
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The  time  constant  RC  is  adjusted 
so  that  it  corresponds  to  the  »  cut¬ 
off  frequency  /„  of  the  transistor. 
Thus 

if  a«  g. _ 

it  l-J-jw  RC  14.' 

^  ~2xU. 

where  a.  is  the  low-frequency  cur¬ 
rent  amplification  factor  of  the 
transistor  and  /„  is  the  a  cutoff  (3 
db  down)  frequency  of  the  tran¬ 
sistor.  In  Fig.  5,  the  signal  source 
Ci  is  assumed  to  have  an  internal 
impedance  of  R,.  Resistances  r„  r», 
r,  and  Rt  &re,  respectively,  the  a-c 
emitter  resistance,  base  resistance, 
collector  resistance  and  load  re¬ 
sistance.  The  collector  capacitance 
of  the  transistor  is  represented  by 

Ct. 

Comparison  of  the  experimental 
and  theoretical  frequency-response 
characteristics  for  a  pnp  junction 
transistor  amplifier  is  illustrated  in 
Fig.  6.  The  circuit  parameters  for 
the  transistor  used  in  the  experi¬ 
ment  are  listed  on  the  diagram. 

Knowing  the  frequency  response 
characteristics  of  the  transistor 
network,  and  restricting  the  input 
signal  to  a  magnitude  sufficiently 
small  so  that  the  equivalent  circuit 
may  be  assumed  linear,  transient- 
response  calculations  may  be  made.' 
Calculations  based  upon  the  equiva¬ 
lent  circuit  of  Fig.  5  are  found  to 
be  in  good  agreement  with  results 
obtained  experimentally. 

Contributing  Factors 

The  transient  response  of  transis¬ 
tor  amplifiers  depends  upon  essen¬ 
tially  three  factors :  the  connection 
of  the  transistor  (grounded-base, 
grounded-emitter  or  grounded-col¬ 
lector),  the  operating  point  of  the 
transistor  emitter  and  collector  bi¬ 
ases,  and  the  circuits  external  to 
the  transistor. 

Figures  7A  and  7B  illustrate  the 
transient  response  of  two  grounded- 
base  npn  junction  transistor  ampli¬ 
fiers.  In  each  case  the  input  signal 
was  a  square-wave  of  10  ixsec  dura¬ 
tion,  0.05  (isec  rise  and  decay  times 
and  60  mv  magnitude  (positive). 
The  circuit  of  Fig.  7A  exhibited  a 
response  time  of  2  |isec.  Maintain¬ 
ing  the  bias  currents  of  the  circuit 
constant,  but  reducing  the  load  re¬ 
sistance  by  a  factor  of  two,  caused 
a  100-percent  improvement  in  re¬ 


sponse  time,  but  at  the  expense  of 
a  voltage  amplification  reduction  of 
43  percent  as  illustrated  in  Fig.  7B. 

Grounded-emitter  amplifiers  were 
(Fig.  7C)  found  to  have  somewhat 
poorer  response  times,  in  general, 
than  the  grounded-base  circuits. 
Figure  7D  illustrates  a  grounded- 
collector  stage  with  a  load  resist¬ 
ance  of  600  ohms.  The  grounded- 
collector  amplifier  has  no  voltage 
amplification,  but  nevertheless  ex¬ 
hibits  power  gain.  The  apparent 
rapid  transient  response  of  the 
grounded-collector  circuit  (0.07 
{jisec)  is  due  to  the  direct  transmis- 
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Sion  of  the  input  signal  through  the 
low-resistance  path  between  the 
base  input  and  emitter  output  leads 
(r»  -1-  r,).  However,  it  should  be 
remembered  that  this  rapid  re¬ 
sponse  is  only  apparent,  and  that 
the  actual  power  response  is  ap¬ 
proximately  similar  to  that  of  the 
grounded-emitter  circuit. 

In  conclusion,  it  has  been  shown 
that  the  frequency  and  transient 
response  of  junction  transistor  am¬ 
plifiers  may  be  calculated  with  good 
accuracy  from  the  equivalent  cir¬ 
cuit  of  Fig.  5.  Experimental  tests 
indicate  that  the  grounded-base  am¬ 
plifier  gives  the  fastest  transient 
responses,  but  in  general,  this  is  de¬ 
pendent  upon  the  external  circuit 
connections.  For  pnp  junction  tran¬ 
sistors  presently  available,  response 
times  of  the  order  of  1  |*sec  have 
been  obtained,  whereas  for  npn 
junction  tjrpes,  responses  ranging 
from  0.5  to  1  |isec  have  been  ob¬ 
served. 

This  work  has  been  supported, 
wholly  or  in  part,  under  Contract 
AF  33  (600) -17793,  which  is 

sponsored  jointly  by  the  U.  S.  Air 
'Force,  U.  S.  Army  and  U.  S.  Navy. 
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Matching  Nonstandard 


Experimental  procedure  determines  matching  parameters  for  junctions  between  standard 
waveguide  and  guide  having  constant  but  unusual  cross  section.  Method  is  applicable 
to  dielectric-filled  guides  and  junction  of  waveguide  and  traveling-wave-tuhe  helix 


Matching  a  junction  between 
standard  guide  and  non¬ 
standard  guide  is  a  problem  often 
encountered  in  waveguide  circuits. 
Nonstandard  guides  may  be 
thought  of  as  guides  of  constant 
but  unusual  cross  sectional  charac¬ 
teristics  such  as  elliptical,  triangu¬ 
lar  or  ridged  guides.  They  may 
also  be  more  conventionally  shaped 
guides  carrying  higher-order 
modes.  Standard  guides  may  be 
thought  of  as  the  rectangular  or 
coaxial  guides  for  which  slotted 
.sections,  detectors  and  loads  may 
readily  be  obtained.  Since  most 
junctions  of  the  type  considered 
here  present  complicated  boundary 
conditions,  mathematical  analysis 
is  tedious  and  often  impossible. 

A  well  known  experimental 
method  for  determination  of  junc¬ 
tion-matching  parameters  is  the 
moving-short  method.'  However, 
this  method  is  limited  in  that  it  is 
often  not  possible  to  move  a  short- 
circuit  plunger  in  the  nonstandard 
guide.  For  example,  a  moving-short 
method  could  not  be  easily  applied 
to  a  dielectric-hlled  guide  or  a  junc¬ 
tion  between  the  helix  of  a  travel¬ 
ing-wave  tube  and  a  guide.  The 
method  suggested  here  is  an  ex¬ 
perimental  procedure  that  does  not 
involve  moving  terminations  in  the 
nonstandard  guide. 

Procedure  for  Matchiitg 

The  first  problem  encountered  in 
matching  the  junction  between 
standard  and  nonstandard  guide  is 
that  of  terminating  the  non¬ 
standard  guide.  Since  no  loads  or 
detectors  are  available  and  moving 
terminations  are  not  to  be  used,  it 
is  necessary  to  make  an  additional 
junction  back  to  the  standard  line 
for  a  termination.  This  arrange- 


By  A.  CHLAVIN 

Microwave  Laboratory 
Hughe*  Research  and  Development 
Laboratories 
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ment  is  shown  schematically  in  Fig. 

1 :  y,  is  the  admittance  looking  into 
the  entire  test  section ;  F,  is  the  ad¬ 
mittance  just  to  the  right  of  junc¬ 
tion  1  and  y,  is  the  admittance  just 
to  the  left  of  junction  2.  The  dis¬ 
tance  between  Y,  and  Y,  is  i,  the 
length  of  nonstandard  guide;  Fi,  is 
the  load  admittance  transformed  to 
the  output  of  junction  2. 

Three  test  sections  like  those 
showm  in  Fig.  1  must  be  fabricated. 
The  nonstandard  waveguide  in  each 
test  section  should  differ  in  electri¬ 
cal  length  by  an  amount  A  which 
is  not  180  degrees.  The  dimensions 
of  the  junctions  should  be  held 
closely  from  one  test  section  to  the 
next.  One  end  of  a  test  section  is 
attached  to  a  microwave  test-bench 
setup  consisting  of  an  oscillator, 
pad  and  slotted  section.  To  the 
other  end  of  the  test  section  a  vari¬ 
able  susceptance  unit  such  as  a 
single-post  tuner  is  fastened,  to¬ 
gether  with  a  flat  termination.  The 
test  setup  is  shown  in  Fig.  2. 

If  the  depth  and  position  of  the 
probe  in  the  tuner  are  adjusted  to 
arbitrary  values  h  and  0  an  admit¬ 
tance  looking  into  the  test  piece  can 


be  measured  with  the  slutted  sec¬ 
tion.  If  depth  b  is  kept  fixed  and 
the  position  of  the  post  in  the  line 
changed  by  increments  in  6,  the  ad¬ 
mittance  at  each  of  these  incre¬ 
mental  points  can  be  determined 
with  the  slotted  section.  The  locus 
of  such  points  when  plotted  on  an 
admittance  chart  will  be  a  circle. 
The  diameter  of  this  circle  is  a 
function  of  the  junction  involved, 
the  length  of  nonstandard  guide  'A 
and  the  depth  b  of  the  post  in  the 
tuner. 

For  a  particular  test  piece,  the 
length  of  nonstandard  guide  is 
fixed  and  the  diameter  of  the  circle 
is  directly  a  function  of  the  depth 
of  the  post  in  the  tuner.  If  the 
second  and  third  test  pieces  are 
substituted  for  the  first,  keeping 
the  same  b  in  the  post  tuner  and 
repeating  the  impedance  measure¬ 
ments  for  incremental  values 
of  post  position  6,  a  second 
and  third  circle  will  be  obtained 
on  the  admittance  chart.  Be¬ 
cause  the  length  of  guide  of 
the  second  and  third  test  pieces 
is  different  from  that  of  the  first, 
the  resulting  circles  will  be  of  dif¬ 
ferent  diameters  and  not  concentric 
with  each  other.  Since  the  diame¬ 
ters  of  these  circles  depend  upon  6, 
the  depth  of  post,  they  may  or  may 
not  intersect  depending  upon  how 
deep  the  post  was  initially  placed 
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Waveguide  Sections 


in  the  guide.  A  single  point  of  in¬ 
tersection  of  the  three  circles  is 
desired.  This  is  illustrated  in  Fig. 
3. 

When  the  post  depth  b,  and  its 
position  0.  are  found  that  give  a 
single  admittance  point  at  the  input 
independent  of  the  length  of  non¬ 
standard  guide  f,  the  second  junc¬ 
tion  has  been  matched  with  the 
tuner. 

ValidHyof  Procedure 

Moving  a  fixed  susceptance  along 
an  otherwise  matched  transmission 
line  causes  the  input  admittance  at 
a  fixed  reference  plane  to  move 
along  a  circle  in  the  G-B  plane.'  The 
horizontal  diameter  of  this  circle 
coincides  with  the  G-axis.  For  a 
different  susceptance  a  different 
circle  is  obtained  that  does  not 
cross  any  other  circle  so  generated. 
The  whole  right-hand  plane  can,  in 
principle,  be  filled  with  such  circles : 
that  is,  to  any  point  in  the  right- 
hand  half  plane  there  corresponds  a 
value  of  susceptance  and  its  posi¬ 
tion  along  the  matched  line.  The 
post  tuner  and  flat  load  described  in 
the  experimental  procedure  repre¬ 
sent  just  such  a  variable  suscept¬ 
ance  and  matched  line  and  are 
capable  of  filling  nearly  all  of  the 
righthand  plane  with  circles. 

The  test  piece  can  be  thought  of 
as  three  transducers:  junction  1, 
the  length  of  nonstandard  guide 
and  junction  2.,  Each  transducer 
may  be  represented  by  a  linear 
fractional  transformation.*  Since 
repeated  transformations  still  re- 


,TeST  PIECE  NOilbtto.1’*'*,) 
/  /TEST  PIECE  N02 


POST  TOO  DEEP,  COMMON  AREA 

Of  admittance 

POST  TOO  SMALCOW,  NO  INTERSECTION 
OCCURS 

-JB  MHEN  b>t^,SINGU  POINT  Of  INTERSEaON 

FIG.  3 — luBcUon  ploHod 

on  admlttcmco  chart 


suit  in  a  linear  fractional  trans¬ 
formation  the  entire  test  piece  may 
be  thought  of  as  the  transducer. 
The  circles  generated  by  the  vari¬ 
able  susceptance  at  the  output  are 
transformed  through  the  trans¬ 
ducer  and  appear  as  circles  at  the 
input  since  circles  transform  into 
circles.  These  circles  may  be  mag¬ 
nified,  rotated  and  translated  by  the 
transformation  but  still  do  not 
cross  each  other,  since  the  trans¬ 
formations  are  conformal. 

Graphic  Solution 

If  the  length  of  nonstandard 
guide  is  changed,  the  whole  family 
of  circles  shifts  position,  since  the 
transformation  parameters  are  dif¬ 
ferent.  However,  they  still  remain 
a  family  of  nonintersecting  circles. 
Each  of  these  transformed  families 
of  circles  corresponding  to  a  par¬ 
ticular  value  of  i  will  cover  the 
right-hand  plane  since  the  trans¬ 


ducer  is  considered  lossless.*  One 
circle  in  each  family  therefore, 
passes  through  an  admittance  point 
that  will  make  Y,  in  Fig.  1  equal 
to  Since  there  is  only  one  value 
of  Ft  that  when  transformed  can 
make  F,  =  F„  there  is  a  definite 
value  for  the  post  depth  and  post 
position.  If  F,  =  F,  the  length  of 
nonstandard  guide  will  have  no 
effect  on  the  input  admittance  since 
Y,  always  transforms  into  F*.  The 
point  of  intersection  of  the  three 
circles  at  the  input  represents  a 
point  where  the  admittance  does 
not  vary  with  the  lengrth  of  non¬ 
standard  guide.  This  indicates  that 
the  post  tuner  has  matched  junction 
2  and  F,  =  Y^  The  point  of  inter¬ 
section  js  therefore  the  adjnittance 
of  junction  1. 

It  is  clear  that  junction  2  need 
not  be  constructed  identical  to  junc¬ 
tion  1.  The  only  requirement  is 
that  junction  2  be  matched  by  the 
tuner  so  that  the  input  admittance 
be  independent  of  By  measuring 
the  admittance  of  the  tuner,  the 
complex  conjugate  of  junction  2  is 
obtained  and  the  admittance  of  the 
intersection  point  is  the  admittance 
of  junction  1.  This  property  may 
be  useful  in  speeding  up  measure¬ 
ments  of  complicated  Junctions. 
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Microphone  Sensitivity 
- Conversion - 


Chart  gives  quick  interchange  of  values  for  three 
common  systems  of  rating  microphone  sensitivity. 
Change  in  open-<urcuit  voltage  sensitivity  during 
impedance  transformation  can  also  he  determined 
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Microphone  sensitivities  are 
often  specified  in  different 
systems,  making  comparison  diffi¬ 
cult.  The  accompanying  nomograph 
gives  the  relationship  between 
open-circuit  voltage  response,  open- 
circuit  power  response,  and  the 
RETMA  sensitivity  rating. 

The  voltage  response  value,  S„ 
is  in  db  referred  to  1  volt  per  mi¬ 
crobar,  and  the  power  response, 
S„  is  in  db  referred  to  1  milliwatt 
for  10  micrdbars  sound  pressure. 
A  microbar  is  1  dyne  per  sq  cm. 

The  RETMA  sensitivity  rating  is 
the  power  available  in  db  relative 
to  1  milliwatt  for  0.0002  dyne  per 
sq  cm.  It  is  not  defined  for  values 
below  19  ohms.  For  a  given  nomi¬ 
nal  impedance,  the  microphone 
rating  impedance,  is  the  center 
value  of  the  range  of  impedance 
values  covered  by  the  triangular 
sections  on  the  nomograph. 

Use  of  the  nomograph  to  con¬ 
vert  sensitivities  is  illustrated  for 
a  microphone  having  an  open-cir¬ 
cuit  voltage  sensitivity  of  —60  db 
and  a  nominal  impedance  of  15,000 
ohms.  Connecting  these  points  as 
indicated  by  the  solid  line  gives  a 
power  sensitivity  of  —68  db. 

In  finding  the  RETMA  rating 
the  microphone  rating  impedance 
of  9,600  ohms  is  used,  since  16,000 
ohms  falls  within  that  area  on  the 
Rkm  scale.  The  dashed  line  indicates 
that  the  rating  is  —160  db. 

Open-circuit  voltage  sensitivity 
of  microphones  undergoing  imped¬ 
ance  transformation  can  be  found 
by  determining  the  power  sensitiv¬ 
ity  for  the  original  impedance  and 
then  pivoting  about  this  point  un¬ 
til  aligned  with  the  new  impedance. 
The  new  open-circuit  voltage  may 
then  be  read  on  the  Sr  scale. 

References 

RETTMA  Standard  SS>-106,  "MIcrophonea 
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ASA  Standard  234.1,  “Acouatical  Terml- 
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MOLDED... 

LAMINATED 


METAL  PLASTIC 
ASSEMBLIES 


ANY  SIZE... 
ANY  TYPE... 
FOR  ANY  USE 


CONSULT  CINCH 


The  wide  demand  and  long  use  of  Cinch  components  is  testi¬ 
mony  to  engineering  vision  and  design  ...  to  the  exactitude 
demanded  in  the  manufacture  and  the  appropriateness  and 
durability  of  the  materials.  Whatever  the  requirement  for  metal 
plastic  assemblies.  Consult  CINCH. 


Cinch  El•ctranic  Compo* 
n«ntt  ar*  avallobU  at 
iMdlng  jobbort  —  myty- 
whtn 


CncH  llAinirACTiiRoiG  Corporation 

1026  South  Homan  Ave.,’ Chicago  24,  Illinois 
Subsidiory  of  UnHed-Corr  Fotfener  Corporation,  Combridgo,  Mots. 
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-Magnetic  Drum  Design-i 

Nomograph  relates  drum  diameter,  spot  density,  frequency,  angular  velocity,  access 
time  and  number  of  spots  stored,  to  speed  determination  of  design  having  optimum 
compromise  of  cost,  storage  volume  and  access  time  for  modern  computing  machines 


The  single  nomograph  below 
suffices  for  all  quantities 
involved  in  the  design  of  mag¬ 
netic  drums. 

Example  1.  It  is  required  that 
1,200  spots  be  stored  on  the  full 
track.  Assuming  an  operating 
frequency  of  70  kc,  a  straight 
line  through  N  =  1,200  and  /  = 
70  kc  gives  w  =  3,600  rpm  and 
access  time  T  =  17  milliseconds. 
Next,  assume  a  reasonable  value 
for  spot  density  such  as  d  =  50 


By  D.  Q.  O’CONNOR 

Endicott  Engineering  Laborwtory 
International  Buaineaa  Uachinei  Corp. 
Endicott,  N.  Y. 

and  project  from  N  =  1,200 
through  this  to  read  D  =  7.6 
inches  for  required  drum  dia¬ 
meter. 

Example  2.  An  access  time  of 
7  =  8  milliseconds  is  required 
when  using  a  revolver  section 
having  N  =  720  spots.  Extend¬ 


ing  a  line  through  these  values 
gives  /  =  90  kc.  Assuming  4,000 
rpm  as  a  reasonable  angular 
velocity  for  a  revolver,  a  line 
through  this  value  and  /  =  90  kc 
gives  N  —  1,350  spots.  This 
means  that  720/1,350  or  8/15  of 
the  complete  track  is  used  for 
the  revolved  information.  As¬ 
suming  d  =  40  for  spot  density, 
project  through  this  value  from 
N  =  1,350  to  read  D  =  10.7 
inches  as  drum  diameter. 


Nomograph  for  paramotor  rolotion*  oa  magnetic  Iniormalion-storing  drum*.  In  revoWor-lype  drum  applica¬ 
tions,  soch  bit  ol  Iniormation  is  rsad  by  one  head,  erased  by  the  next  head,  and  rerecorded  hy  the  third  head 
a  short  distance  ahead.  The  recorded  Iniormation  thus  revolves  around  the  drum  concurrently  with  rotation 
oi  the  drum  to  reduce  access  time  to  a  fraction  oi  a  revolution 
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Stop  Vibrator 
Power  Supply  Troubles 
Before  They  Start 


The  beftt  time  to  do  this  is  while  your  equipment  is  still  on  the  drawing  board. 
Kaeh  element'.  .  .  the  vibrator,  transformer  and  hiifTer  eapaeitor .  . .  must  l>e 
carefully  selected  for  balanced  electrical  characteristics  if  your  jMiwcr  supply 
unit  is  going  to  <lo  the  right  job  when  it  gets  in  service. 

The  best  way  to  avoid  vihrat«>r  fM)wer  suppl>  trouble  is  to  call  on  the  spe¬ 
cialized  knowledge  an«l  exjierience  of  Mallory  engineers.  I..et  us  analyze  the 
power  requirements  of  your  equipment  and  help  you  translate  them  into  a 
power  circuit  that  will  give  the  performance  you  need. 

Why  call  on  Mallory?  There  are  a  lot  of  reasons  .  .  .  gcMid  ones.  In  the  first 
place  our  experience  in  this  field  is  hacked  hy  an  unmatched  fund  of  engi¬ 
neering  knowledge  that  started  over  20  years  ago .  .  .  when  we  produced  the 
first  commercial  vibrator.  Our  exp<‘rience  includes  supplying  more  vibrators 
for  original  equipment  than  all  other  makes  combined. 

That’s  not  ail.  ^  e  are  equipped  to  design  and  manufacture  complete  power 
supply  units ...  to  your  exact  requirements ...  to  meet  your  production 
schedules.  If  you  want  to  save  engineering  time  and  reduce  production  costs, 
write  us  tcalay.  It  is  a  giMMl  way  to  stop  voiir  troubles  liefore  they  begin. 


Expect  more  ,  .  .  Get  more  from 


MallorY 


Parts  distributors  in  all  major  cities  stock  Mallory  standard  components  for  your  convenience 


SERVING  INDUSTRY  WITH  THESE  PRODUCTS: 
Eladromachankal  — r.Mistors  •  Switches  •Television  Tuners  •  Vibrators 
Electrochemical — Capacitors  •  Rectifiers  •  Mercury  Dry  Eotteries 
Matoilurgical— Contacts*Special  AAetals  ond  Ceramics'Welding  Materials 
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Thyratron-Vacuum  Tube  Counter 


By  Richard  W.  Hofheimer 

staff  Member 
lAnooln  Lab.,  M.  i.  T. 

Cambridge,  Mata. 

Low-i'iieQUENCY  COUNTING  opera¬ 
tions  in  which  low-impedance  out¬ 
put  is  required  can  be  accomplished 
in  a  circuit  derived  from  a  thyra- 
tron  counter  described  in  the  MIT 
Radiation  Laboratory  book,  “Wave¬ 
forms”.  This  circuit  is  reproduced 
in  Fisr.  1. 


tional  measures  must  be  taken  to 
extinguish  one  of  the  thyratrons. 

This  difficulty  can  be  avoided  by 
making  V,  a  vacuum  tube  instead 
of  a  thyratron.  In  this  case,  if  it 
is  assumed  that  V>  is  off,  a  positive 
pulse  will  cause  V,  to  conduct  and 
to  remain  in  conduction.  Another 
applied  pulse  will  cause  the  plate 
voltage  of  Vt  to  decrease.  As  in 


no.  1 — Thyratron  counlor  circuit 

If  it  is  assumed  that  V|  is  con¬ 
ducting  and  V|  is  off,  a  positive 
pulse  of  suitable  amplitude,  applied 
at  4*  cause  F,  to  conduct. 

The  plate  voltage  of  V,  decreases 
rapidly  and  because  of  the  capaci¬ 
tor  C  the  plate  voltage  of  Vt  is  de¬ 
creased  by  an  approximately  equal 
amount  causing  it  to  fall  sub¬ 
stantially  below  ground.  This  ex¬ 
tinguishes  Vi.  Another  pulse  will 
cause  the  counter  to  assume  its 
original  state. 

Within  its  frequency  limits  this 
counter  operates  reliably  unless 
something  happens  to  cause  the 
two  thyratrons  to  conduct  simul¬ 
taneously.  If  this  occurs  the  cir¬ 
cuit  ceases  to  function,  and  addi- 


tographs  of  two  plane  vectorcardio¬ 
grams  displayed  on  a  c-r  tube 
screen.  Three  or  more  electrocardio¬ 
graph  leads  are  appropriately  con¬ 
nected  to  the  deflection  plates  for 
this  purpose. 

Recently,  two-gun  c-r  tubes  have 
been  employed  for  simultaneous  dis¬ 
play  of  information  that  can  be  re- 


FIG.  2 — ^Mo<lUl«d  countor  drcnil 

the  original  circuit,  this  will  cause 
the  plate  voltage  of  V,  to  decrease, 
extinguishing  the  tube. 

A  practical  form  of  this  circuit 
is  shown  in  Figure  2. 

Research  described  in  this  docu¬ 
ment  was  supported  jointly  by  the 
Army,  Navy,  and  Air  Force  under 
contract  with  the  Massachusetts 
Institute  of  Technology. 

Stereovectorcardiograph 

Uniplane  vectorcardiograms 
showing  current  distribution  around 
the  heart  have  been  used  during  the 
last  15  years.  For  more  detailed 
studies  three-dimensional  wire  mod¬ 
els  have  been  constructed  from  pho- 


Two  •torooToctorconUoqraau  raeordod 
irom  a  normal  individual.  A  Uiird-dlmon- 
•ional  oiioct  la  obtalnod  by  luaiag  ooch 
pair  of  imagos  ot  a  distanco  of  6  inchM 
from  tho  oyoa.  Oldor  vtowora  may  ro- 
qulro  corroctlT#  lanaoa  of  plua  3  to  S 
dioplora.  PracUco  in  fuaing  bnagoa  may 
roqniro  oa  much  oa  15  mlnutM  initially 


I  OTHER  DEPARTMENTS  I 
I  featured  in  this  issue: 

I  Page  | 

I  Production  Techniques  . .  244  | 

3  f 

I  New  Products . 298  | 

I  Plants  and  People . 412  ^ 

s  ^ 

I  New  Books  . 453  g 

^  1 

I  Backtalk . 464  | 

i  I 


198 


Novembgr,  1953  — aECTRON  ICS 


Accurately  Tests^and  Calibrates  Omni-Rangeo 

and  I LS 

Receiving  Equipment 


SIGNAL  GENERATOR 

Typ9  211-A 

Fnq»»mqr  Kamg»  tS-t40m. 

Output  Frequency  Crystal  Monitored 
Amplitude  Modulation  0-100% 
Modulation  Fidelity  ^0.5  db 
30  cycles  to  11  kilocycles 
Negligible  Spurious  FM 


Glide  Slope  Signal  Generator 

Typt  232-A 


The  Type  211-A  Signal  Generator  was  tiesigned  by 
Boontoti  Radio  Cxjrporation  in  ctK)j)eration  witli  the  C-AA 
and  leading  nianuTacturers  of  aircraft  na\igation  and 
landing  receivers.  It  was  designed  for  specihe  application 
to  the  calibration  of  these  receivers  to  the  high  accuracy 
characteristics  ret^uired.  The  CAA  system  requiring  these 
receivers  guides  aircraft  from  one  location  to  another  and 
assists  in  landing  under  marginal  weather  conditions. 
The  Signal  Generator  is  also  useful  in  testing  accurately 
tuned  communications  receivers. 

SKCIFICATK3N5 

FIIQUENCY  RANOEi  EE  lo  140  me.  in  on*  Rang*.  Vornior  Dial  morkod 
to  10  Kc.  Elvltion.  Accuracy  *  0.25%. 

R.  P.  OUTPUT)  0.1  to  200,000  mlcrovolH.  Output  rotictonco  looking  Into 
output  lorminolt  26.S  ohm*. 

AMPUTUDE  MODULATION:  AM  0-30%  onE  0-100%  with  Intornol  or 
oxtomol  oscillator.  Distortion  bolow  5%  ot  95%  modulation. 
INTERNAL  AUDIO  OSCILLATOR:  400  and  1000  cps. 

MODULATION  AMPLIFIER:  Uniform  rospons*  within  0.1  db  90  I* 
ISO  cps.  and  9.5  to  10.5  Kc.  within  ^  0.5  db  30  cps.  to  1 1  Kc. 

PHASE  DISTORTION:  Up  to  60%  modulation  loss  than  0.25  dogroos  ot 
30  cps  and  10  dogroos  at  1 1  Kc. 

SPURIOUS  FM:  Loss  than  I  Kc.  at  60%  FM. 

CRYSTAL  CALIBRATING  FREQUENCIES:  110.100  and  114.900  me. 
^  0.0035%.  Calibrations  con  b*  mado  at  those  and  other  froguonclos 
by  slipping  dial  vs  condenser  shaft  position. 

PRICE:  $1900.00  FOB  Boonton,  N.  J.  (Relay  Rock  not  included). 


frpfMMy  ffEMgt  329-335  m. 

The  232-A  Glide  Slope  Signal  (Generator  provides  20 
crystal  controlled  frequencies  between  329  and  335  me  for 
testing  aircraft  landing  receivers.  One  crystal  controlled 
frequency  is  provided  for  the  IF  amplifier  of  the  receiver. 

The  232-A  is  a  completely  self-contained  signal  gen¬ 
erator  including  its  own  power  supply  and  synchronous 
motor  driven  moilulator.  It  is  a  complete  test  c({uipment 
for  Glide  Slo|)e  Receivers. 

SPECIFICATIONS 

FREQUENCY  RANOE:  329  I*  335  me  (20  crystal  controllod  froquonclos). 
FREQUENCY  ACCURACY:  m  0.0065%. 

OUTPUT  LEVEL:  1  lo  200,000  microvoHs. 

OUTPUT  IMPEDANCE:  53  ohms  unbaloncod. 

IF  FREQUENCY:  1B.9  me  (By  changing  crystal  15  I*  30  me). 
MODULATION:  90-150  cps,  1000  cps,  oxlornal. 

PRICE:  $1500.00  FOB  Factory. 
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corded  or  directly  viewed  to  give  a 
three-dimensional  pattern  of  elec¬ 
trocardiograph  currents. 

The  displays  in  Fig.  1  were  made 
using  five  pickups.  A  SOO-cycle  saw¬ 
tooth  time  signal  was  applied  to  the 
Z-axis  of  both  beams.  Because  the 
time  signal  turns  the  beam  on  slow¬ 
ly  and  then  cuts  it  off  rapidly,  each 
pip  of  the  vectorcardiogram  takes 
on  a  comet-like  appearance,  the  im¬ 
pulse  traveling  towards  the  head  of 
the  comet. 

With  a  little  practice,  each  pair  of 
photographs  in  Fig.  1  can  be  fused 
to  produce  a  third-dimensional  pic¬ 
ture.  The  electrodes  used  in  this 
recording  were  placed  so  that  the 
planes  observed  deviate  from  each 
other  by  10  to  16  degrees. 

This  material  has  been  abstracted 
from  information  furnished  by  Ar¬ 
thur  C.  Guyton,  M.  D.,  Chairman  of 
the  Department  of  Physiology  and 
Biophysics,  University  of  Missis¬ 
sippi  School  of  Medicine  in  Univer¬ 
sity,  Miss. 

Pentode  Gain  Stabilizing 
Circuit 

By  J.  G.  Haydock,  Jr. 

At$t.  Manager,  Bale*  Engineering 
O lobar  Division 

THa  CarborwnSnm  Co. 

Niagara  FalU,  N,  Y. 

Effects  of  supply-voltage  fluctua¬ 
tions  on  the  performance  of  am¬ 
plifiers  in  gain  and  signal-measur¬ 
ing  equipment  and  sweep-voltage 
amplifiers  for  cathode-ray  oscillo¬ 
scopes  and  tv  receivers  can  be  vir¬ 
tually  eliminated  by  use  of  a  circuit 
employing  voltage-sensitive  resis¬ 
tors. 

Gain  of  pentode  amplifiers  is  de¬ 
pendent  to  some  extent  on  supply 
voltage,  because  of  the  effect  that 
screen  voltage  value  has  on  the 


no.  1 — VartettoB  oi  vote  wUk  supplr 
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mutual  conductance  of  such  tubes. 

The  variation  of  gain  with  sup¬ 
ply  voltage  in  conventional  r-f  pen¬ 
tode  circuits  when  a  series  drop¬ 
ping  resistor  is  used  to  obtain 
screen  voltage,  is  shown  in  Fig.  1. 
This  curve  was  obtained  for  a 
12SK7  with  250  volts  on  the  plate, 
100  volts  on  the  screen  and  normal 
grid  bias  by  means  of  a  cathode 
resistor.  A  rise  or  fall  of  10  per¬ 
cent  in  supply  voltage  caused  a 
corresponding  2  to  2.5-percent  in¬ 
crease  or  decrease  in  the  gain. 

The  second  curve  in  Fig.  1  was 
obtained  with  the  circuit  of  Fig.  2 
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using  the  same  tube  and  supply 
voltages.  This  circuit  confines  the 
fluctuation  of  gain  within  a  range 
of  approximately  ±  0.2  percent  of 
a  mean  value  over  the  range  from 
— 10  percent  to  +10  percent  of 
normal  supply  voltage. 

Screen  voltage  is  supplied  by  the 
voltage-divider  method.  The  low- 
potential  section  of  the  divider  is 
a  voltage-sensitive  resistor  whose 
value  decreases  sharply  as  the 
voltage  drop  through  it  increases. 
The  current  drawn  by  the  voltage 
divider  is  returned  to  ground 
through  the  cathode  resistor  rather 
than  directly. 

Because  of  the  increase  in  cur¬ 
rent  drawn  by  the  voltage-sensitive 
resistor  caused  by  a  relatively  small 
increase  of  supply  voltage,  the  bias 
on  the  stage  increases  with  supply 
voltage.  This  increase  is  at  a  rate 
that  opposes  the  tendency  for  the 
stage  gain  to  increase  with  supply 
voltage. 

In  the  curve  obtained  with  this 
circuit,  values  of  the  various  re¬ 
sistors  have  been  proportioned  to 
cause  the  stage  gain  to  reach  a 
maximum  at  the  nominal  supply 
voltage  of  the  tube.  By  using  other 
resistor  proportions  this  type  of 
curve  can  be  obtained  with  prac¬ 
tically  all  r-f  pentodes.  This 
method  of  gain  stabilization  is 


effective  also  with  some  beam 
pentodes. 

The  stabilized  circuit  has  been 
evaluated  in  a  preliminary  way  for 
reducing  the  variations  in  the 
width  of  pictures  on  the  television- 
receiver  picture  tube.  Tests  indi¬ 
cate  that  up  to  a  4-to-l  reduction 
in  picture-width  variation  with  line 
voltage  is  possible.  This  would 
minimize  present  service  adjust¬ 
ment  problems  related  to  horizon¬ 
tal-sweep  voltage.  It  also  presents 
the  possibility  of  making  television 
receivers  self-regulating  in  this 
respect. 

Diode-Capacitor  Memory 

Electronic  computers  are  handi¬ 
capped  by  inability  of  the  memory 
to  attain  speeds  matching  practical 
arithmetic  units.  The  diode-ca¬ 
pacitor  memory,  developed  by  A.  W. 
Holt  of  National  Bureau  of  Stand¬ 
ards,  can  be  designed  to  present 
more  than  100,000  randomly  lo¬ 
cated  50-digit  words  per  second  to 
SEAC  computer,  decreasing  ma¬ 
chine  computation  time  for  mathe¬ 
matical  problems.  In  contrast. 
SEAC’s  acoustic  memory  has  a 
random  access  of  6,000  words  per 
second  while  the  Williams  memory 
has  an  access  rate  of  up  to  60,000 
words  per  second. 

Basic  circuit  (Fig.  1)  for  the 
storage  element  consists  of  two  di- 
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FIG.  1 — Basic  storaqa  alaaiMit  la  dioda- 
copadtor  mamory 


odes  in  series,  with  the  anode  of  one 
connected  to  the  cathode  of  the 
other,  one  side  of  a  capacitor  tied  to 
their  midpoint,  and  the  other  side 
of  the  capacitor  returned  to  ground 
through  a  resistor.  The  point  be¬ 
tween  the  capacitor  and  resistor, 
denoted  by  E,  is  used  for  both  read¬ 
ing  and  writing,  while  the  two 
diodes  are  used  as  a  squeezer  to 
connect  the  capacitor  to  the  read- 
write  circuits. 

During  holding,  both  diodes  are 
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Haring  the  RIGHT  CONNECTIONS 


is  a  big  help! 


Helipot 


first  in  precision  potentiometers 


For  information  about  Helipot’s  complete  line  of  precision 
potentiometers,  call  your  nearest  Helipot  representative 
or  write  direct! 


WRITE  FOR  YOUR  COPY  I 


Y««r  empY  NIIIPOT 

Inc  arwry  hm^I  ml  HBJrat 
ywchlaii  fatawrtawwtwi  mm. 
*'**''••  !•  HMW  rmm4Y 
It  mm  yMir 


Writ*  Ime  0«rt«  Pll*  #1102 


H  6 1  i  p  Ot 


•  #>>••••«  *1  lECKMAN  INSTIHMENTS.  INC. 

SOUTH  PASADENA,  CAlltOtNIA 

riANIt  *1  tOUtM  r*tADIN*.  CAlirOtMIA  4  MOUNIAINIIOI.  MIW  illtIT 

rNoiNiiiiNO  •  I  r  ■  •  » I N I  A  1 1  V  I  4  IN  rtiNcipAi  citlit 


Hiliptt*..  .  first  in  precision  potentiometers . . .  makes  sure 
that,  in  every  Helipot,  you  do  have  the  right  connections.  No 
pressure-type  connections  are  used  in  any  Helipot.  Tap  connec¬ 
tions  are  spot-welded  by  a  Helipot-developed  process,  and  other 
electrical  connections  are  soldered . . .  they  all  stay  put! 

The  spot  welding  process  is  a  particularly  interesting  one . . . 
and  more  important,  it  offers  a  very  real  advantage  to  users  of 
Helipot  precision  potentiometers.  Skilled  workers,  using  bin-* 
ocular  microscopes,  employ  a  new  technique  in  spot  welding  the 
very  fine  electrical  connections.  This  technique  assures  that  tap 
connections  are  attached  to  a  single  turn  only  of  the  resistance 
wire,  rather  than  to  several  adjacent  turns  as  is  usually  the  case 
with  the  conventional  method.  Thus  the  high  resolution,  so  im¬ 
portant  to  the  proper  functioning  of  a  precision  potentiometer, 
is  not  reduced,  and  none  of  the  wire  turns  adjacent  to  the  one 
tapped  are  shorted  out. 

The  spot  welding  process  offers  the  further  advantage  of 
providing  the  strongest  possible  type  of  connections . . .  vibration 
proof,  shock  proof,  corrosion  proof,  unaffected  by  temperature 
and  humidity  changes.  And  to  cap  the  climax,  the  new  process 
is  efficient  and  economical . . .  another  example  of  the  Helipot 
policy  offering  the  lowest  price  consistent  with  the  high  quality 
you  expect  in  Helipot  products. 


*T.M.  R«a-  U.s.  Pal.  Off. 
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201 


THE  FRONT  COVER 


SOLOERLESS  muItiple-spindle 
wirinK  is  done  with  ro¬ 
tating  spindles  within  stationary 
sleeves.  As  described  in  Elec¬ 
tronics,  p  272,  June  1953, 
each  spindle  has  two  longitudinal 
holes,  one  near  the  edge  and  the 
other  at  the  center.  Wire  is  in¬ 
serted  in  the  outer  hole  and  the 
terminal  placed  in  the  center. 
When  the  spindle  rotates,  wire  is 
wrapped  under  tension. 

A  semiautomatic  machine  that 
makes  many  solderless  connec¬ 
tions  simultaneously  is  now 
being  used  experimentally  by 
Bell  Telephone  Laboratories. 
Basis  for  this  method  of 
mechanized  wiring  is  the  single- 
wrapped  solderless  connection 
(as  shown  in  insert  on  cover) 
developed  jointly  by  Bell  Labs 
and  Western  Electric  Co.  and 
now  being  introduced  into  Bell 
telephone  equipment. 

Terminals  of  a  commercial 
a-m  receiver  were  modified  to 
have  the  proper  edged  cross-sec¬ 
tion  in  approach  to  automation. 
Semiautomatic  wiring  is  done 


in  four  steps:  inserting  leads 
and  wires  in  the  spindles;  plac¬ 
ing  the  chassis  terminals  on  the 
spindles;  wrapping;  removing 
the  chassis.  The  last  three  steps 
are  performed  simultaneously 
for  all  connections. 

The  multiple-spindle  head  is 
aligned  with  the  chassis,  which 
is  lowered  onto  it.  To  adapt  the 
machine  for  a  new  placement  of 
parts,  a  new  spindle-holding 
plate  is  set  into  the  assembly 
bench.  Spindles  and  sleeves  are 
merely  relocated. 

A  35-mm  slide  projector  in¬ 
dicates  successive  steps  to  be 
taken  by  the  operator.  Wiring 
path  and  component  number  are 
projected  for  each  component. 

Correspondingly  numbered 
components  are  removed  from 
convenient  storage  bins  and 
dropped  into  place. 

Servicing  of  equipment  wired 
in  this  manner  is  easy.  Connec¬ 
tions  can  be  unwrapped  from 
either  end  and  replaced  with  a 
single-spindle  tool  that  dupli¬ 
cates  the  original  action. 


biased  in  their  Sack  direction.  For 
example,  the  anode  of  one  diode 
might  be  held  at  —4  volts  while 
the  cathode  of  the  other  is  held  at 
-f-4  volts.  Then,  if  the  capacitor 
has  a  charge  of  2  volts  both  diodes 


will  be  biased  in  their  back  direc¬ 
tion,  and  only  small  currents  will 
flow  into  or  out  of  the  capacitor. 

When  the  ends  of  the  diodes  are 
both  forced  to  ground  potential 
(squeezed),  one  diode  or  the  other 


will  conduct,  and  a  voltage  will  ap¬ 
pear  across  the  resistor.  If  the 
capacitor  has  been  charged  with  2 
'volts  of  such  polarity  as  to  make 
its  lower  terminal  more  negative 
than  its  upper  terminal,  there  will 
appear  at  output  E  a  pulse  of  —2 
volts,  which  dies  out  with  the  time 
constant  RC.  This  negative  pulse 
is  recognized  by  the  reading  cir¬ 
cuits  at  the  output  as  binary  zero. 

If  the  polarity  on  the  capacitor 
had  been  in  the  opposite  direction, 
the  squeeze  would  have  produced  a 
positive  pulse  that  would  be  recog¬ 
nized  as  the' binary  one.  Thus,  the 
content  of  the  storage  element  has 
been  read;  but  in  the  process  it 
has  been  at  least  partially  dis¬ 
charged,  and  the  information  has 
been  lost  from  the  storage  element. 
The  information  must  be  rewritten. 

Rewriting 

To  rewrite  information  it  is  only 
necessary  to  force  point  E  to  the 
desired  state  and  hold  it  there  until 
the  squeeze  is  over.  While  the  ends 
of  the  diodes  arc  at  zero  voltage, 
assume  that  E  is  forced  to  -)-2  volts 
and  held  there  until  the  diodes  are 
returned  to  their  normal  voltages 
of  —4  and  -|-4  volts.  Then  the 
capacitor  is  left  with  a  charge  of 
2  volts  and  upon  the  next  squeeze 
will  produce  a  positive  pulse  at  E — 
a  one  is  written. 

The  opposite  is  equally  possible. 
Forcing  E  negative  until  the  end 
of  the  squeeze  will  write  a  zero. 
Once  the  diodes  have  been  returned 
to  their  normal  voltages,  the  charge 
on  the  capacitor  will  be  undisturbed 
by  later  changes  at  E,  provided  the 
magnitude  of  the  voltage  at  E  never 
exceeds  2  volts.  Thus  E  can  have 
other  pulses  on  it,  either  positive 
or  negative,  and  the  charge  stored 
on  the  capacitor  will  remain  un¬ 
affected  because  both  diodes  will 
remain  with  backward  bias.  This 
is  important  for  organizing  many 
basic  storage  elements  into  an  efll- 
cient  memory  assembly  and  is  the 
reason  for  charging  the  capacitor 
to  only  ±2  volts  while  biasing  the 
diodes  twice  as  much. 

The  effect  of  finite  forward  con¬ 
ductance  will  reduce  output  pulse 
amplitude,  and  determine  how  long 
a  writinfiT  pulse  must  last  to  charge 
the  capacitor  adequately.  The  effect 
of  finite  backward  resistance  is 
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V 


. . .  which 

MPB  ball  bearing 
do  you  noed? 


Mo5f  (owplete  information  ever 


offered  on  miniature  ball  bearings 

includes: 

•  Complete  specifications  and  descriptions  of  more  thon  140 
different  types  and  sixes  of  minioture  boll  beorings 

•  Bearings  from  1/10"  to  3/8"  o.d.  shown  in  octuol  sixes 

•  Speed-load  charts  with  factor  for  easy  conversion  to  ony  desired 
speed  or  lood 

•  Lubrication  —  what  and  how  —  including  government  speci¬ 
fications  and  commercial  sources 

•  Recommended  shaft  and  housing  fits;  shaft  and  shoulder  doto 

•  Radiol  and  oxial  clearance  grophs 

•  Typical  methods  of  using  miniature  ball  bearings 

For  the  designer  of  precision  mechanisms  this  new  20  page  MPB  catalog 
offers  practical  solutions  of  problems  involving  miniaturization.  At  suggested 
by  the  partial  list  of  contents  above,  MPB,  originator  and  pioneer  manu¬ 
facturer  of  miniature  ball  bearings,  has  compiled  for  you  the  most  complete 
and  detailed  infarmation  ever  offered  on  this  subject. 

Request  the  new  MPB  catalog  53-54  on  your  letterhead  ...  it  may  help 
develop  a  new  product  idea  for  you.  Also  request  data  sheet  E  11. 


HOW  DO  THEY  MAKE  MINIATURE  PRECISION  BEARINGS? 

If  you'v*  aver  wondarad  about  it  —  you'll  find  tha  oniwar  in 
"MIGHTY  MINIATURES"  —  15  minuta,  full-<olor,  sound  film.  "AAM"  is  tha 
story  of  Miniotura  Rracision  Baorings  —  with  tha  occant  on  monufoctwring 
procassas  and  usas  of  MPB  baorings.  It's  ovoilobla  to  quolifiad  groups. 
Write  Engineering  Oapt.,  MPB,  Inc.,  Kaana,  N.  H. 


Incorporated 


Kaana,  Naw  Hompshlra 
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CpVBif 


FOR  EVERY  ELECTRONIC 
APPLICATION 

M—ting  Conrnfrcial  ond  Gov^rnnwnt  Rmquinnwnts 


OPIN  TYPE*  Circuit  switching  —  pow«r  and  dynamotor 
loads  — plat*  circuit— low  capacifonco. 

HERMETICAiLY  SEALED*  Stud  or  bushing  mounting  — 
soldor  or  plug-in  hoaders  — circuit  switching  — power — 
low  loss  applications. 

TRANE PAREHT  PLAfTK  COVER*  Most  R-B-M  relays 
now  available  In  low  cost  transparent  plastic  cover. 

OTHER  PRODUCTS:  Motor  starting  relays  and  overload  protectors 
for  refrigeration,  appliance  and  general  purpose  motors.  Industrial 
contaaors  and  across-the-line  starters.  NFMA  size  1  and  smaller. 
Low  cost  general  purpose  relays.  Low  voltage  D.C.  manual  and  mag¬ 
netic  devices. 


Let  R-B-M  aneineerine  and  ereductien  facilities 
serve  yeu.  Contact  us  immediately — Phene  5121 
WrH*  D^t.  B-ft  ft  ASH  BiHhHit 


ELCCTRONS  AT  WORK  (continued) 

critical.  During  the  holding  opera¬ 
tion  relatively  long  times  will 
elapse,  and  even  minute  currents 
through  the  diodes  disturb  capacitor 
charge. 

Arbitrarily  long  periods  of  in¬ 
formation  storage  are  achieved  by 
regeneration;  before  the  capacitor 
charge  can  change  to  a  point  where 
there  is  danger  of  losing  the  in¬ 
formation,  memory  control  circuits 
read  the  content  of  each  cell  and 
rewrite  it. 

An  amplifier  is  required  at  point 
E  to  sense  the  polarity  of  E  during 
the  early  part  of  the  squeeze  period, 
together  with  a  gate  structure  that 
will  force  fJ  to  the  desired  polarity 
during  the  latter  part  of  the  squeeze 
period.  For  reading  or  regenera¬ 
tion  E  is  forced  to  the  same  polarity 
that  was  read.  For  writing  new  in¬ 
formation  the  polarity  to  which  E 
is  forced  is  independent  of  what 
was  read,  but  is  determined  by  the 
new  information  being  written. 

Gating  Amplifier 

For  efficiency,  it  is  essential  the 
gating  amplifier  serve  many  basic 
storage  elements.  Buses  to  the 
diodes  are  made  common  to  all 
digits  of  a  particular  computer 
word,  an*d  a  particular  gating  ampli¬ 
fier  serves  the  same  digit  on  each 
of  many  words.  Thus  for  256  words 
of  50  binary  digits  each  there  would 
be  256  pairs  of  leads  to  the  diodes 
and  50  .  gating  amplifiers.  For 
reference  to  a  particular  word,  the 
proper  pair  of  buses  are  squeezed 
to  zero  voltage,  while  all  the  other 
pairs  are  held  at  their  normal  value 
of  —4  and  -f4  volts. 

In  this  way  each  gating  ampli¬ 
fier  receives  a  pulse  from  its  par¬ 
ticular  digit  of  the  selected  word 
so  that  the  word  is  available  in 
parallel  at  the  gating  amplifiers. 
They  can  then  write  into  this  word 
or  rewrite  it  without  affecting  the 
other  words  in  the  memory  since 
all  diodes  in  other  words  remain 
with  backward  bias.  Regeneration 
is  handled  by  having  the  memory 
control  intersperse  regeneration 
cycles,  in  which  the  v/ords  are  read 
one  after  the  other  and  rewritten 
into  their  former  state,  between  the 
computer  access  cycles. 

A  selection  matrix  consisting  of 
transformers  and  diodes  is  used 
that  has  no  standby  power  require- 
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lODAY 


12-Information 
Channel-Playback 
System  for  use  with 
The  Glenn  L.  Martin  Co.  ’s 
new  T-13  Gunnery 
Trainer,  designed  and 
developed  by  Cook 
Research  Laboratories, 
a  division  of 
Cook  Electric  Company. 


AIMING  Hidft  today  calls  for  more  than  just 

"drawing  a  bead.”  Split-second  timing  is  absolutely  essential  to  the  operation 
of  the  intricate  instrumentations  and  equipment  necessary  to  giW  adequate 
training  in  gunnery  to  both  our  anti-aircraft  troops  and  to  our  jet  pilots. 


Eleven  STANDARD  ELECTRIC  Model  S-1  Timers  are  shown  on  the  largG^^ii 
control  panel  in  the  center  of  the  photograph  above. 


sIlDflRD 


Serving  industrial,  governmental  and  educational 
institutions  since  1884. 


97  LOGAN  STREET  •  SPRINGFIELD  2,  MASSACHUSETTS 


The  STAIMDARD  ELECTRIC^  TIME  COMPANY 


PRECISION  TIMERS 


CHRONO -TACHOMETERS 


LABORATORY  PANELS 
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merit,  although  it  does  require  more 
input  drivers  than  would  be  neces¬ 
sary  with  a  multidimensional  diode 
matrix.  For  the  transformer  and- 
gate  matrix,  2n  inputs  are  required 
to  select  from  n*  words.  The  matrix 


FIG.  2 — Word  aoloction  matrix  u«ln9 
Iroiisiormer  oad-gatM  to  dotcribod  in 
text 

is  made  up  of  two  sets  of  crossing 
buses,  X  and  Y ;  at  each  crossing  a 
diode  and  transformer  primary  are 
connected  in  series,  with  the 
cathode  of  the  diode  tied  to  the  X 
bus  as  shown  in  Fig.  2. 

Normally  all  the  X  buses  are  held 
at  -{-10  and  all  the  Y  buses  at  — 10 
volts.  This  puts  backward  bias  on 
the  diodes  associated  with  each 
transformer,  so  normally  no  current 
flows  through  any  transformer.  If 
one  X  bus  is  dropped  to  — 10  volts, 
still  no  current  flows;  but  if 
simultaneously  one  Y  bus  is  raised 
to  -{-10  volts,  then  just  one  trans¬ 
former  at  the  crossing  of  these  two 
buses  will  receive  a  signal,  the 
transformer  secondaries  connected 
to  the  diode-capacitor  will  squeeze 
the  buses  together,  and  the  desired 
word  will  be  selected. 


Direct-current-operated  valves  were  the 
key  to  improved  performance  of  an 
automatic  milking  machine,  but  in  field 
tests,  the  mechanically  driven  DC  power 
supply  for  actuating  the  valves  required 
excessive  maintenance.  In  humid  dairy 
bams,  too-frequent  deanings  and  adjust¬ 
ments  were  necessary  to  obtain  depend¬ 
able  operation. 


When  yewr  pfont  for  prod- 
vcf  dovofopmonf  or  ‘fm- 
provomonf  indieofo  «  nood 
for  d^ROftdobfo  DC  power, 
consult  Yickors'oxporfoncod 
roctHhr  onglnoors.  Thoro'i 
no  obligation. 


Microwave  Absorption  Mats 

Microwave  absorbers  in  the  form 
of  fibrous  mats  impregnated  with 
pigmented  rubber  solutions  have 
been  developed  at  Naval  Research 
Laboratory.  These  materials  have 
given  efficient  broadband  absorp¬ 
tion  over  the  range  from  2,600  to 
35,000  megacycles,  reflecting  less 
than  5  percent  of  the  energy 
returned  by  a  smooth  metal  plate. 

Excelsior,  curled  vegetable  fiber, 
curled  and  uncurled  animal  hair, 
with  aluminum  flakes,  graphite  or 
conducting  carbon  black  in  rubber 
solutions  as  the  loss-producing  pig¬ 
ment  have  been  used.  Rubber- 
bonded  curled  animal  hair,  how- 


Rectifier  power  supplies,  using  Vickers 
Selenium  Rectifiers,  solved  this  DC  sup¬ 
ply  problem.  Vickers  rectifiers  require 
no  maintenance  or  adjustment,  are  com¬ 
pletely  dependable  in  humid  and  other 
corrosive  atmo^>heres.  With  Vickers 
Electric  Division  engineering  assistance, 
this  manufacturer  not  only  solved  his 
performance  problems  but  was  able  to 
reduce  product  costs. 


A  UNIT  OP  THE  SPERRY  CORPORATION 

1801  LOCUST  STREET  •  SAINT  LOUIS,  MISSOURI 
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The  proud  papa  is  B.  F.  Michtom,  Chairman  of  Ideal  Toy  Corporation,  but .  < 


Do  you  recognize  his  famous  family? 


They’re  all  celebrities  except  the  happy  "father” !  He’s  B.  F. 
Michtom,  who  built  a  $25,000,000  business  promoting  "char¬ 
acter”  dolls  inspired  by  famous  personalities.  He’s  holding 
Saucy  Walker  and  Harriet  Hubbard  Ayer.  The  others  are 
Mary  Hartline,  the  Toni  Doll,  Shirley  Temple,  and  Smokey 
Bear,  prot^g6  of  the  U.  S.  Forest  Service. 

"Real-life  stars  create  plenty  of  excitement  when  they  appear 
at  famous  stores,”  says  B.  F.  Michtom.  "But  to  cash  in,  we  have 
to  get  the  dolls  On  the  counter  on  time.  We  call  Air  Express. 
Frantic  telegrams  come  in;  'Sold  out.  1,000  kids  in  store.  Send 


more  dolls !’  We  keep  both  kids  and  stores  happy  —  we  call 
Air  Express  again! 

"Stores  need  mat  ads.  They  run  out  of  autographed  photos, 
Jr.  Forest  Ranger  application  cards  and  similar  promotion 
materials.  Air  Express  fills  the  gap  fast. 

"Nobody  needs  Air  Express  more  than  we.  It’s  indispens¬ 
able.  Yet  we  pay  no  premium  for  this  superior  service.  In  faa. 
Air  Express  rates  are  lowest  of  all  on  most  of  our  shipments.” 

It  pays  to  express  yourself  clearly.  Say  Air  Express !  Division 
of  Railway  Express  Agency. 


^  Air  Express 


via  V-S.  Scheduled  Airiinaa 
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ever,  has  proved  the  best  combina¬ 
tion.  This  combination  is  flexibile, 
resilient  and  resists  mechanical 
abuse  and  normal  weathering  con¬ 
ditions.  It  uses  relatively  inexpen¬ 
sive  materials  that  are  available 
commercially  in  large  quantities. 

Chief  present  disadvantages  of 
this  absorber,  which  the  scientists 
have  named  Darkflex,  are  it’s 
flammability  and  variations  in 
thickness  and  density.  Curled 
animal  hair  sheets  are  not  subject 
to  close  control,  in  normal  produc¬ 
tion,  with  considerable  variation 
possible  even  in  a  single  small 
sheet.  Bulkiness  is  another  disad¬ 
vantage  for  broadband  application, 
since  the  minimum  thickness  is 
about  a  quarter  of  the  longest 
wavelength  to  be  absorbed.  Leas 
bulky  types  have  been  developed, 
however,  that  are  applicable  to  par¬ 
ticular  bands,  such  as  the  K-band, 
and  the  K—  and  X-banda. 


lights 

Lr  MRCR^n 


A  great  aid  to  your  miniaturization  program 

rK  MOUNT  IN  15/32”  HOLE 

M  ALL  LENS  COLORS 

Easy  lamp  replacement 
with  any  midget  flanged 
base  lamp  types 

Complete  blackout 
or  semi-blackout 
dimmer  types 


Bulb  Puncture  In  Gas  Tubes 
By  V.  L.  Hou)Away 

Hf.tl  Telephone  Labe. 

Murray  Hill,  N.  J. 

Electrical  puncture  of  an  elec¬ 
tron  tube  bulb  results  in  abrupt 
failure  of  the  device.  The  user 
may  fail  to  identify  this  type  of 
failure  as  it  may  occur  at  any  time 
during  normal  life,  depending  upon 
the  operating  conditions.  Often  the 
only  physical  evidence  is  merely  a 
small  pinhole  in  the  envelope. 

Bulb  puncture  is  caused  by  an 
electrical  stress  through  the  envel¬ 
ope.  The  stress  may  be  produced 
by  the  potential  of  a  contacting 
conductor,  or  in  high  voltage  cir¬ 
cuits  by  the  proximity  of  a  conduc¬ 
tor.  The  condition  may  be  inten¬ 
tional,  resulting,  for  example, 
from  the  use  of  shields  or  support¬ 
ing  devices  or  may  be  accidental, 
resulting  from  poorly  arranged 
wiring. 

For  the  higher  voltage  tubes,  the 
published  information  gives  suffi¬ 
cient  warning  against  operating 
conditions  conducive  to  bulb  punc¬ 
ture.  Precahtionary  information 
along  this  line  for  the  lower  volt¬ 
age  tubes  is  generally  lacking. 

Damaging  potential  gradients 
are  more  likely  to  be  produced 
through  the  bulb  of  a  gas  tube 
than  the  high-vacuum  type.  In 
the  gas  tube  the  inside  bulb  sur- 


MECHANICAL 
DIMMER 

No.  11-1930^1 

THESE  ASSEMBLIES  LOGICALLY  REPLACE 
LAAU>S  NO.  319,  320,  and  321 


NONDIMMINR 

No 


AIR  FORCE  and  BUREAU  of  AERONAUTICS 
MIL-L.7806  DRAWING  MS-25010 

DIALCO  No.  TT-5I  (Rtd  Biter-black  top) 

...  or.  No.  TT-SIA,  complete  with  No.  327  Lmp 

ALSO  MADE  \>1|//. 

with  other  filter  colors  *  '  / 

and  with  light-emitting  //  ^ 

top  (for  indication)  li— ^ 


AU  OF  TNI  ASSiMBLIiS  ILLUSTRATiD 
ACCOMMODATi  LAJMFS  NOS.  327,  32B,  330,  and  331. 

ANY  ASSiMBLY  AVAILABLt  COMPLETE  WITH  LAMP 

SAMPLES  ON  REQUEST  -  NO  CHARGE  _ 


ForemoU  Manufacturer  of  Pilot  Lights 


60  STEWART  AVENUE.  BROOKLYN  37,  N.  Y. 
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MINIATURIZATION 
FOR  X  BAND 


Miniaturization  and  tube  develop¬ 
ment  never  stops  at  Bomoc.  A  typical 
example  is  the  new  Type  6378  gas 
switching  tube  designed  for  X  band 
airborne  equipment.  This  tube  is  a 
miniaturized  version  of  the  1B24, 1B60 
and  1B24A  which  it  supersedes.  Size  has 
been  cut  in  half  and  weight  reduced 
one  fifth  with  no  saaifice  in  performance. 
It  is  used  with  standard  x  1*'  OD 
guide  between  standard  choke  flanges. 


•  UN  BE  PRESSUI 


Turnt  Count«r-<lockwlt« 


TUNING 

A  differenhal  screw  mechanism  acting 
on  flexible  diaphragm  controls  the 
cavity  capacitance  by  varying  the  gap 
spacing.  The  tube  may  thus  be  smoothly 
tuned  to  any  frequency  within  its  range. 
A  tuning  curve  showing  resonant  fre¬ 
quency  vs.  the  position  of  the  tuning 
screw  is  shown  above. 


Recovery  Tim*  (3  db.)  4^  mc. 

l*akag«  fow«r  30  mw. 

loaded  O  350  max. 

Ignitor  Voltag*  Drop  (100  pa)  200-400 
Ignitor  VoHog*  Op«n  Circuit  —500  min. 


Peak  Power  100  KW.,  max. 

knertion  Ion  db  1.50  max. 

Ignitor  Interaction  (100  pa),  db.  0.2  mox. 
Tuning  Range  8490-9600  mc. 

Temperature  Coefficient  0.2  mc./C°.,  max. 


i)mac  Jlaboratories 


bead)  Dept.  1-1 1.IORIAC 
leberaterie*  lee., 
ieverly.  Met*. 


H  CMME  MO  MMMC  CORPOMnON 

Fairchild 

S*ueitd4f6/4<&aVu^tlU9io 

WyarnkmcK,  1. 1.,  N.  Y. 

Other  DMtlemi  Aircraft  Dlvhlen,  Hogantown,  Md.  •  Engina  DIvWon,  Formingdolo,  N.  Y. 


FAIRCMID  INOINI  «  AIRPLANi  CORPORATION 
OUIMD  MIIMUS  DIVISION,  WYANDANCH,  L  L,  N.  Y. 

PfeoM  Mnd  me  your  Dofotfod  Transistor  Anafysor  Tochmeof  BuUotin. 
Norn*  and  Company-—— _ 


Addrots- 


-Zono. 


■Stato. 


CompUtr-ell  calibrating  circuits  built-in. 
Nuudi  only  standard  DC  escilloscop*. 

DRvtloped  by  FaircKild  In  ils  program  for  fronsislorizing  Missile 
Guidance  Systems  and  other  intricate  electronic  circuits. 

Rapidly  Plots  Static  and  Dynamic  Characteristics  of  ALL  Transistors 
. . .  point  contact  and  junction.  Designed  on  basic  principles,  to  meet 
future  transistor  needs. 

Complete  Families  of  Curves  obtainable  in  1 0  incremental  steps  for 
each  of  5  ranges.  Sweeping  technique  shows  up  anomalies. 


Presents  on  the  Scope: 

Alpha  vs.  Emitter  Current 

Collector,  Emitter  and 
Transfer  Characteristics 

Collector  Characterntics 
in  Grounded  Emitter  Connection 
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face,  in  general,  assumes  a  poten¬ 
tial  approximately  equal  to  that  of 
the  plasma.  In  most  types  this  will 
be  near  cathode  potentisd.  The  wall 
potential  of  the  high-vacuum  tube 
is  more  uncertain  and  also  there  is 
a  dearth  of  charge  carriers  in  the 
tube  to  complete  the  circuit  to  a 
tube  element. 

Bulb  puncture  is  aggravated  by 
high  temperatures.  The  operating 
temperature  of  the  glass  bulb  re¬ 
sults  from  a  heat  balance  between 
the  power  dissipated  within  the 
bulb  plus  radiant  heat  from  sur¬ 
rounding  components  and  heat 
energy  leaving  the  bulb  by  convec¬ 
tion,  conduction  and  radiation.  The 
effectiveness  of  these  cooling 
processes  will  depend  upon  ambient 
temperature  and  the  rate  of  air 
circulation  for  the  convection 
process,  conductivity  of  the  heat- 
conducting  path  and  temperature 
of  the  sink  for  conduction  cooling 
and  the  black-body  constants  and 
temperature  of  the  tube  or  radiator 
for  radiation  cooling. 

The  prevailing  trend  toward 
space  and  weight  saving  often  re¬ 
sults  in  crowding  and  poor  ventila¬ 
tion  with  attending  high  tempera¬ 
tures.  Close-fitting  shields  often 
used  on  miniature  and  subminia- 
ture  tubes  to  reduce  bulb  tempera¬ 
ture  by  heat  conduction  may 
produce  bulb-puncture  conditions. 

Under  a  particular  set  of  oper¬ 
ating  conditions  there  will  be  a 
difference  between  bulb  tempera¬ 
ture  and  the  environment  generally 
referred  to  as  bulb  temperature 
rise  above  ambient.  The  bulb 
temperature  of  cold-cathode  tubes 
used  at  low  currents  or  operated 
intermittently  may  not  have  an 
appreciable  rise  above  ambient. 
Certain  types,  however,  such  as  gas- 


FIG.  1 — Punctor*  vollag*  vursos  Iwnp- 
•rotnra.  TmI  voltog*  miiuH  at  rat*  oi 
1.000  T  pur  mlnnto 
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*or  color  plates 


to  evacuate  tubes 


The  “high  vacuum”  equipment  you  will  need  for  color 
TV'^  tube  prtxluction  is  already  under  design  at  C  VC — 
we’ll  be  ready  to  go  when  you  are. 

For  several  years  our  sales  and  engineering  staffs 
have  maintained  regular  contacts  with  the  labora¬ 
tories  working  on  “color.”  We’ve  hel|xd  solve  knotty 
aluminizing  and  vacuum  pumping  problems  in  the  lab 
and  are  translating  what  we’ve  learned  into  designs  of 


efficient  production  equipment.  This  is  why  we  now 
stand  in  a  unique  position  to  recommend  the  rtf^ht  high 
vacuum  equipment. 

Please  call  on  us  to  help  you  with  any  vacuum  proc¬ 
essing  problems  on  color  TV  tubes.  Consolidated 
Vacuum  Corporation,  Rochester  3,  N.  Y.  (a  subsidiary 
of  Consolidated  Engineering  Corporation,  Pasadena, 
California). 


V«<wwfn  E^vipm«nt 


Consofldolecf  Vatuum  Corporoffoh^ 

Rochmitmr  3,  N,  Y, 
designers  and  manufacturers  of  high  vacuum  equipment 

SALES  OrnCESi  PALO  ALTO,  CALIE.  •  CMICAOO,  Al.  •  CAMDEN,  N.  i.  •  NEW  YORK,  N.  Y. 


if 


you  want  stable 
and  trouble-free 


I 

\ 


120  VOLT  DRIVE  CHOPPERS 

that  can  be  corrected 
to  zero  phase  angle 


Normal  angle  is  80°;  with  an  external  .039 
mfd.  capacitor  a  ZERO  angle  is  obtained, 
drive  to  square  wave.  Permanently  her¬ 
metically  sealed,  SPOT  contacts.  Residual 
noise  less  5  mv.  rms.  at  ’A  megohm  circuit 
impedance.  Contacts  rated  to  100  V,  2ma., 
tho  this  current  may  be  exceeded  by  10  to 
100  times  this  value  for  short  intervals;  the 
voltage  may  be  as  high  as  200  V.  Normally 
380  to  420  cycles,  and  — 10  to  85°C,  unit 
may  be  operated  over  much  wider  frequency 
ranges  and  temperatures  down  to  — 55°C 
with  excellent  reliability.  Meets  1 0g  vibra¬ 
tion,  50g  acceleration.  Specs,  can  be  altered 
to  special  needs.  Consult  our  engineers. 

U  nl'-'l/ir  ''/in  ifii  iitKin  10,'  .  .  Julu  shfi'l  -I  jO/) 


use 


aIRPAX 


AS80  400  cycle 
choppers 


f/A 


aIJPAX 


MIDDLE  RIVER 


BALTIMORE  30  MD 


ELECTRONS  AT  WORK 


(continacd) 


212 


Wmt  mer*  litfenMHM?  (In  pMt  cord  m  knt  pof*. 


tube  voltage  regulators,  may  ex¬ 
hibit  a  considerable  temperature 
rise. 

Operating  conditions  likely  to 
produce  bulb  puncture  are  more 
likely  to  be  unwittingly  set  up  in 
the  use  of  the  lower  voltage  gas 
tubes  that  are  generally  in  soft 
glass. 

The  dielectric  strength  of  lime 
and  lead  bulbs  is  not  high  and 
decreases  markedly  with  increased 
temperature.  Figure  1  shows  typi¬ 
cal  puncture  voltages  for  lime  and 
lead  glass  bulbs  of  0.02-inch  wall 
thickness  as  a  function  of  tempera¬ 
ture  These  curves  are  for 
short-time  voltage  application.  The 
puncture  voltage  for  sustained  ap¬ 
plication  will  be  somewhat  lower. 
In  continuous  use  a  safety  factor 
of  at  least  two  is  suggested. 

The  dielectric  strength  of  the 
bulb  will  be  approximately  propor¬ 
tional  to  the  wall  thickness.  The 
wall  thickness  will  vary  from  some 
0.02  inch  for  the  smaller  bulbs  such 
as  the  T5-i  to  0.06  inch  or  more 
for  the  larger  transmitting  types. 
The  larger  tubes,  however,  are  gen¬ 
erally  in  hard  glass,  which  has  sev¬ 
eral  times  the  dielectric  strength  of 
the  soft  glasses. 

The  tube  operating  conditions 
should  be  scrutinized  carefully  in 
any  application  of  a  gas  tube  where 
contact  is  made  with  the  bulb  at 
any  location  by  a  conductor  such  as 
a  shield,  hold-down  or  clamping  de¬ 
vice,  or  where  contact  may  be  made 
accidently.  The  factors  that  should 
be  considered  are : 

(1)  Kind  of  glass  in  the  bulb 
and  wall  thickness. 

(2)  Temperature  of  the  bulb  at 
the  contact  -area  under  maximum 
power  and  ambient  temperature. 

(3)  Maximum  voltage  that  may 
appear  between  the  external  con¬ 
tact  and  any  tube  element,  notably 
the  filament  or  cathode.  Abnormal 
conditions  such  as  transients  and 

:  oscillations,  overload  conditions, 
high  line  voltage  or  similar  adverse 
factors  should  be  considered.  One 
condition  often  overlooked  is  where 
the  bulb  contact  is  at  ground  poten¬ 
tial  and  the  tube  elements  are 
raised  considerably  off  ground  by 
the  voltage  of  a  coupled  circuit. 
This  is  often  the  case  in  cascaded 
circuits. 

Aside  from  bulb  puncture,  the 
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Pr  nted  G  rcuits 


StuiHiKon 


a  handful 
of 

components 
in 

one  tiny 
package 


Space  is  saved,  assembly  time  reduced  and  errors  elimi¬ 
nated  ivlien  sturdy,  compact  Stupakoff  Printed  Circuits 
are  used.  In  one  tiny  package-  lialf  the  size  of  a  book  of 
matches—  few  or  many  accurately  rated  components- 
resistors  and  capacitors — are  permanently  assembled 
according  to  specifications.  Tire  only  connections  to  be 
made  are  the  external  leads. 

Stupakoff  excels  in  the  development  and  manufacture 
of  Printed  Circuits,  and  today  is  equipped  with  modern 
facilities  for  the  mass-production  of  dependable  units 
made  to  your  s[)ecifications.  Write  for  Bulletin  1151-A. 

STUPAKOFF  CERAMIC 
&  MANUFACTURING  COMPANY 

lATROti,  PiNNSYlVANIA 
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operation  of  a  tube  at  high  bulb 
temperatures  produces  a  second 
damaging  effect,  that  of  foreign 
gas  liberation.  Gases  liberated 
from  the  inside  bulb  walls  impair 
tube  performance  and  reduce  tube 
life.  The  amount  liberated  de¬ 
pends  on  the  temperature  and  time. 
For  a  conventionally  designed  and 
properly  processed  lime-bulb  tube, 
175  C  is  considered  a  maximum 
safe  limit  of  bulb  temperature. 


A  SIMPLE  INSTRUMENT  for  checking 
tv  signal  strength  is  useful  in  set¬ 
ting  up  a  monitor  receiver  for  tv 
remote  cues,  checking  reception, 
orienting  receiver  antennas  and  in 
adjusting  the  studio  master  an¬ 
tenna.  Such  a  device  is  shown  in 
Fig.  1. 


(coaNnwd) 


Wont  MMt  Um  pest  cwd  m  last  pas«- 


November.  1953  —  ELECTRONICS 


ELECTRONS  AT  WORK 


TV  Field-Strength  Indicator 


By  John  B.  Ledbetter 

Pomona,  Cali/. 


In  use  the  test  circuit  is  con¬ 
nected  to  the  tv-receiver  chassis 
and  to  the  picture-tube  grid.  A 
needle-point  clip  will  allow  easy 
connection  through  the  picture- 
tube  grid  lead  without  disturbing 
circuit  connections.  For  distances 
up  to  60  feet  ordinary  lamp  cord 
or  unshielded  wire  can  be  used  be¬ 
tween  the  1N48  and  the  indicating 
meter.  If  used  as  a  remote  indi¬ 
cating  device  in  conjunction  with  a 
calibrated  video  monitor,  the  meter 
can  be  used  to  show  relative  or 
average  video  level  and  satura¬ 
tion  of  the  signal. 


kollsman 


INSTRUMENT  CORP. 


Low-Distortion  Detector 


A  DETECTOR  for  amplitude-modula¬ 
tion  receivers  having  0.8  percent 
total  harmonic  distortion  at  100- 
percent  modulation  for  a  modula¬ 
tion  frequency  or  420  cycles  is  de¬ 
scribed  by  F.  Langford-Smith  in 


|>ressure  sensitivity 


W  AIRCRAET  INSTRUMENTS  AND  CONTROLS 
^  ORTICAl  RARTS  AND  DEVICES 
W  MINIATURE  AC  MOTORS 
^  RADIO  COMMUNICATIONS  AND 
NAVIGATION  EQUIPMENT 


flMWIT,  WPITOW  «  RLEMMU.  CRUWRWR  »  HWIBIRRY  OR  StcUido/ul  COa  PROOVCTt  CO..  MC. 


The  accurate  measurement  of  pressures  is  basic  in 
many  of  our  aircraft  instruments  and  controls.  Our 
expanded  activities  now  cover  the  four  distinct  yet 
allied  fields  of 


Current  production  is  largely  destined  for  our  defense 
forces;  but  our  research  facilities,  our  skills  and  tal* 
ents,  are  available  to  scientists  seeking  solutions  to 
instrumentation  and  control  problems. 


O-SOllA 


FIG.  1 — Circuit  of  tv  fiold-strungth  indi¬ 
cator.  ValuM  of  ports  ussd  ars  not 
•spociailv  critical 


I 


Plain  Pointers 

on  Projection 


ONE  of  the  basic  precepts  of  the  study  of 
geometrical  optics  is  that  the  angle  of  in* 
cidence  equals  the  angle  of  reflection.  This 
law,  recognized  by  the  Greek  philosophers 
and  refined  by  later  investigators,  has  an 
important  bearing  on  modem  optical  gaging 
by  projection.  In  numerous  instaiKes  it  is 
desirable  to  project  the  surface  of  a  part  on 
the  screen  to  check  the  position  and  size  of 
recesses  or  to  measure  features  which  may 
not  permit  conventional  profile  shadow  im¬ 
ages.  The  ease  and  success  with  which  this 
is  done  depend  not  so  much  on  how  much 
light  is  thrown  on  the  part  as  on  how  much 
of  this  light  is  reflected  back  into  the  in¬ 
strument's  lens. 

Traditionally,  surface  illuminators  used 
with  contour  projectors  have  been  placed  at 
an  angle  on  each  side  of  the  lens  or  optical 
axis.  This  was  true  of  the  pilot  model  of  the 
Kodak  Contour  Projector  and  we  frankly 
admit  it  proved  somewhat  less  than  perfect. 
Since  the  light  struck  the  part  at  an  acute 
angle,  it  was  reflected  from  the  surface  at  a 
similar  angle — reflected  away  from  the  lens, 
as  it  were,  when  the  part  was  normal  to  the 
lens  for  a  distortion-free  image. 


Inspection  costs  fall  when  surface  features 
and  profiles  are  checked  simultaneously 


YOU  may  be  missing  a  chance  to  self-contained  surface  illuminator 
lower  inspection  costs,  speed  the  (described  in  the  column  at  the 
work,  if  you’re  overlooking  the  left)  makes  checking  surface  de¬ 
surface  illumination  feature  of  tails  as  easy  as  measuring  shadow 
the  Kodak  Contour  Projector.  profile. 

Take  the  Geneva  wheel  shown  The  inherent  speed  and  accu- 
here.  By  optical  gaging,  47  di-  racy  of  inspection  and  measure- 
mensions  are  checked  to  toler-  ment  on  Kodak  Contour  Projec- 
ances  of  .00 1  '  in  less  than  60  sec-  tors  are  lowering  inspection  costs 
onds,  using  a  single  chart-gage  on  all  sorts  of  parts,  simple  and 
and  a  simple  staging  fixture.  Con-  complex,  large  and  small.  The 
ventional  shadow  projection  is  field  representative  in  your  area 
used  to  check  36  of  these.  But  will  be  glad  to  show  you  how  op- 
only  through  surface  projection  tical  gaging  can  work  for  you.  To 
can  the  1 1  dimensions  of  the  hub,  get  in  touch  with  him,  or  for  a 
including  five  angles  and  three  copy  of  a  booklet,  "Kodak  Con- 
radii,  be  checked  simultaneously,  tour  Projector,”  write  to: 

A  flick  of  a  switch  and  the  unique. 

Special  Products  Solos  Division 
EASTMAN  KODAK  COMPANY 
Rochostor  A,  N.  Y. 


However,  between  design  of  this  pilot 
model  and  our  production  models,  our  op¬ 
tical  engineers  devised  a  radically  different 
system.  As  shown  here  schematically,  this 
consists  of  a  1000-watt  lamp  (A)  so  mounted 
that  its  light  is  reflected  by  a  mirror  (B) 
through  the  front  lens  (C)  of  the  instrument. 
Since  the  light  from  this  surface  illuminator 
travels  along  the  axis  of  the  lens,  it  is  re¬ 
flected  from  a  part  (O)  back  through  the 
lens  with  negligible  loss.  By  staging  the  part 
to  be  measured  perpendicular  to  the  optical 
axis,  the  angles  of  incidence  and  reflection 
approach  zero  degrees.  Light  is  reflected 
from  the  part  back  on  its  own  path. 

This  permits  inspection  of  deep  recesses 
and  results  in  a  screen  image  of  unusual 
brilliance  when  projecting  surfaces.  The  lat¬ 
ter  we  have  frequently  demonstrated  by 
placing  the  works  of  a  small  watch  on  our 
contour  projector.  Spectators  are  generally 
impressed  to  see  the  wheels  and  gears  in  mo¬ 
tion,  and  on  at  least  one  occasion  we’ve  had 
a  watch  brought  to  us  for  repair.  While  this 
was  perhaps  somewhat  embarassing,  we’re 
reconciled  by  the  thought  that  users  of  our 
projectors  are  saved  embarrassment  daily 
because  of  the  accuracy  with  which  they  can 
gage  parts  to  "tenths.” 


the  KODAK  CONTOUR  PROiEGOR 


A  new  sound  movie.  Optical  Gaging,  (how* 
how  to  simplify  complex  inspection 
problems.  We'N  tell  you  how  to 
get  It  for  o  showing. 
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(continotd) 


•  Used  over  Wire,  Radio, 
Microwave  or  Carrier 


•  One  or  More  Remote 
Points 


*  Complete  Report-Back 
Facilities 


•  Fail-Safe  Operation 

*  Auta^atic  Memory 
a  n^^Wog  ramming 


Radiotronics.  The  circuit  developed 
at  Radiation  Laboratory  of  the  Uni¬ 
versity  of  California  has  only  0.8 
percent  distortion  at  100-percent 
modulation  for  a  frequency  of  4  kc. 


For  Economical  Control 
of  Remote  Operations . . 


FIG.  1 — Low-ditiortion  o-m  detector 


As  shown  in  Fig,  1,  the  detector 
is  a  conventional  diode  rectifier 
directly  coupled  to  a  cathode  fol¬ 
lower  in  whose  output  an  r-f  filter 
reduces  carrier-siKnal  output.  Be¬ 
cause  load  on  the  diode  for  normal 
a-m  carrier  frequencies  is  es.senti- 
ally  resistive,  normal  effects  of  ex¬ 
cessive  shunting  capacitance  are 
eliminated. 

There  is  no  effect  from  bias  cur¬ 
rents  normally  developed  in  a  diode¬ 
loading  circuit  using  coupling 
capacitors  because  the  cathode  fol¬ 
lower  is  directly  coupled. 


R*ni«t«  Station  Control  Station 

Egulpmont  Equipmont 

Hammarlund  Remote  Supervisory  Control  equipment  is  particu¬ 
larly  well-adapted  to  operations  of  petroleum  refineries,  piptelines, 
railroads,  public  utilities,  and  other  organizations  that  have  wide¬ 
spread  physical  facilities.  This  equipment  fulfills  their  require¬ 
ment  for  central  coordinated  control  because  it  makes  possible 
the  operation  of  distant  functions  immediately  and  positively 
from  one  or  more  master  stations. 

Two  basic  factors,  carefully  pre-determined  for  the  equipment, 
were  flexibility  and  versatility.  Because  it  is  designed  on  building- 
block  principles— using  standard  sections  in  individually  unique 
combinations— great  flexibility  has  been  achieved.  For  all  practical 
purposes,  a  customer  gets  a  custom  installation  at  a  standard  in¬ 
flexible  system  cost.  Its  versatility  makes  it  adaptable  to  any  appli¬ 
cation  in  any  industry  or  organization.  Only  a  single  circuit  is 
required  for  control  and  supervisory  report-back.  The  number  of 
remote  functions  that  may  be  handled  by  a  “Multi-Gate”  S3r8tem 
is  virtually  unlimited. 

for  Dtailod  Information  Wrho  for  Bullotin  M2. 


PERTINENT  PATENTS 

From  1950  to  1952,  new  applica¬ 
tions  for  patents  received  by  the 
U.  S.  Patent  Office  declined  from 
69,294  to  60,386.  The  National 
Patent  Council,  viewing  this  situa¬ 
tion  with  alarm  urges  increased 
incentives  to  keep  up  the  American 
leadership  in  invention  so  long  held. 

Cathode-Ray  Numerals 

Titles  of  some  patents  become 
unwieldy.  This  is  true  of  a  “Device 
of  the  Kind  Comprising  an  Elec¬ 
tronic  Tube,  Having  a  Ribbon- 
Shaped  Beam  Which  is  Deflected 
and  Held  in  Different  Positions”, 
invented  by  Klaiis  Rodenhuis,  of 
Eindhoven,  Netherlands.  The  U.  S. 
patent  number  is  2,642,547  and  it 
is  assigned  to  the  Hartford  Na¬ 
tional  Bank  of  Hartford,  Conn,  as 
trustee. 

From  the  diagrams  of  Fig.  1  it 
is  seen  that  the  device  is  an  indi¬ 
cating  tube  operating  on  the  prin- 


BAtlUND  MANUFACTURING  CO.,  INC. 
R  OFFlCn:  440  W.  34tb  St.,  N.  Y.  1,  N.  Y. 

'fw  ■.  BKHItM.  CMftfo  II,  ill.  •  tsmn  Mm  0«Rmi  IS  I.  4«t«i  It.,  N.  Y. 
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are  reducing  manufacturing 
costs  ana  improving  their  products 
throvf^  the  use  of  this  new,  capacitor 
^fliiicharge-lype,  impulse  magnetizer  — 
^  another  example  of  Crucible’s  leadership 
in  serving  industry. 

This  Crucible  development  has  an  im¬ 
proved  firing  circuit ...  is  more  compact 
.  .  .  requires  less  maintenance  .  .  .  and 
results  in  more  efficient  magnetization. 

For  further  information  on  the  avail¬ 
ability  and  operation  of  the  Crucible 
Impulse  Magnetizer,  write  to  Crucible 
Steel  Company  of  America,  General  Sales 
Offices,  Oliver  Building,  Pittsburgh,  Pa. 


first  name  in  speciai  purpose  steeis 

ALNICO  PERMANENT  MAGNETS 


CRUCIBLE  STEEL  COMPANY  OF  AMERICA.  GENERAL  SALES  OFFICES,  OLIVER  BUILOING,  PITTSBURGH.  PA. 


STAINLESS  •  REX  HIGH  SPEED  •  TOOL  •  ALLOY  •  MACHINERY  •  SPECIAL  PURPOSE  STEEIS 
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ACCURACY  OF  INDIVIDUAl  RESISTORS: 

0.01  ohm  5%.  0.1  ohm  1%,  1.0  ohm  0.25%,  All  Othori  0.1% 

SHALLCROSS  MANUFACTURING  COMPANY 

522  Pusey  Avonuo,  Cellingdolo,  Pa. 


ELECTRONS  AT  WORK  (cMtiiMd) 

ciple  of  electrostatic  deflection 
cathode-ray  indicators  in  coopera¬ 
tion  with  a  system  of  electrodes 
that  provide  operating  conditions 
similar  to  a  sharp-cutoff  pentode. 

Indicating  tubes  of  this  general 
type  have  been  seen  on  counting 
instruments.  The  problem  of  the 
earlier  devices  has  been  a  lack  of 
deflnition  of  the  beam  clearly  to 
indicate  its  position.  This  defi¬ 
ciency  results  from  peripheral  elec¬ 
trons,  due  to  secondary  emission, 
that  are  caused  to  bounce  from 
electrode  structures.  They  create 
a  glow  on  the  fluorescent  indicating 
surface  where  none  is  intended. 
Additionally,  shadows  of  the  grid 
structures  fall  upon  the  indicating 
screen. 

It  is  the  purpose  of  the  Roden- 
huis  invention  to  eliminate  this 
condition  by  generating  a  ribbon¬ 
shaped  beam.  This  beam  is  made 
to  pass  wholly  or  in  part  through 
a  deflection  system  and  a  system 
of  electrodes  so  positioned  that  the 
beam  is  focused  directly  in  the 
plane  of  a  slotted  screen.  It  pro¬ 
duces  thereon  a  sharply  defined 
image  of  the  beam  position. 

In  Fig.  1  the  arrangement  of 
the  suppressor  and  slotted  screen 


FIG.  1 — Sid*  Ti*w  (A)  aad  croas-Mctlon 
(B)  oi  rlbbon-b*ain  c-r  tub* 


is  such  that  the  suppressor  grid  is 
held  at  a  potential  to  collect  sec¬ 
ondary  electrons  emitted  from  the 
slotted  screen.  The  control  grid 
is  similar  in  construction  to  the 
suppressor  and  is  arranged  so  that 
its  wires  are  located  in  the  shadow 
of  tho.se  of  the  suppressor  grid. 

The  anode  structure  is  perfo- 


218 


Wont  mon  laforiMtloiiR  Um  poet  c*rd  ••  l*tt  p«g*. 


Norember,  1953  — ELECTRONICS 


For  the  new  pneumatic  instrumentation 


The  recent  tremendous  increase  in  the  use 
of  tube  instead  of  wires  for  instrumentation 
and  control  purposes  has  led  to  an  important 
new  development — cabled  tube.  This  is  an 
armored  group  of  long  tubes  twisted  together 
to  permit  binding  without  distortion.  An 
insulating  tape  is  wrapped  over  the  bundle 
of  tubes  to  prevent  electrolytic  action.  Then 
interlocking,  flexible  galvanized  steel  armor 
is  applied,  like  BX.  This  protetts  the  tubes 
from  injury  during  shipment,  storage,  in* 
stallation,  and  in  service.  Standard  fittings, 
boxes  and  cabinets  can  be  used  for  junction 
boxes  and  terminations.  To  make  it  possible 
to  readily  identify  each  tube,  one  tube  in  each 
layer  is  colored;  the  position  of  each  tube  in 
each  layer  in  relation  to  the  coded  tube 


remains  the  same  throughout  the  length  of 
the  cable. 

The  tubes  usually  are  copper,  but  aluminum, 
tubes  can  be  used  for  special  purposes.  For 
unusually  corrosive  situations,  a  plastic  outer 
sheath  can  be  applied.  As  many  as  19  tubes, 
OD,  can  be  cabled,  and  supplied  in 
lengths  up  to  1,000  ft. 


Since  the  tubes  carry  not  elearicity  but  air, 
nitrogen,  helium,  or  a  fluid,  they  are  espe* 
cially  attractive  in  potentially  explosive  loca* 
tions,  as  in  refineries  and  chemical  plants. 
Utilities  are  also  turning  decisively  to  this 
new  cable,  while  automatic  process  control 
(autonution)  is  a  rising  application. 


Revere,  as  a  supplier  of  tube  for  this  pur* 
pose,  calls  this  cabled  tube  development  to 
your  attention  as  a  matter  of  general  and 
perhaps  specific  interest.  See  Revere  for 
copper,  aluminum  and  brass  tube  and  pipe, 
elearic  welded  steel  tube,  and  lockseam 
tube.  Call  the  nearest  Sales  Office. 


iuifsia 

COPPER  AND  BRASS  INCORPORATED 

Fomndtd  by  Paul  Rtvtrt  m  1901 

230  Park  Avenue,  New  York  17,  New  York 

•  •  • 

Millv  Bsltim0rt,  Hd.;  CUerngt  m$d  CUmtm,  IIL;  Dttnit, 

Lm  Amgthf  4^  Khtrtidt,  CsUf^  tint  tUdftrd,  tAatt.;  Ktmt, 
N.  Y,  ititi  0j9tn  im  Primcktl  Ckkt,  DittrUtHn  Ettrfttktrt 

Sc«  "MMt  the  Press"  on  NBC  Television,  Sundays 


Skewine  tke  censirucllen  of  Cressenl 
ArmereSi  MwHituke,  mnde  by  Creteent 
InswIatoA  Wke  Mil  CaMe  Ce.,  TreniM  5, 
N.  J.,  which  wiH  surely  lerther  infemi** 
Men  en  request. 
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for  you . . 


To  solve  your  specific  potentiometer  problem,  send  an 
outline  of  your  specs  to  GsnnewelL  You’ll  get  prompt  service 
on  your  order  for  a  prototype  to  meet  your  requirements. 

Linear  and  non-linear  Gamewell  Precision  Potentiometers 
are  described  in  the  booklet  shown  below.  We’ll  be  glad  to  send 
you  a  copy. 

THE  GAMEWELL  COMPANY 

NIWTON  UPSiR  PALIS  «4,  MASSACHUSETTS 

In  Canada;  Northam  thctrk  Co.,  ltd.,  Mhvith,  Ont. 


ELECTRONS  AT  WORK  (cMtinvcd) 

rated  and  the  perforations  are 
covered  with  a  gauze.  Only  8  to  10 
percent  of  the  beam  current  passes 
through  the  gauze  to  the  fluor¬ 
escent  screen  past  the  post-ac¬ 
celeration  electrode.  The  trans¬ 
parent  tin-oxide  coated  layer  on 
the  screen  is  at  the  same  po¬ 
tential  as  the  post-acceleration  elec¬ 
trode. 

External  tube  masks  are  pro¬ 
vided  with  numeral  cutouts.  The 
tube  may  be  operated  with  deflec¬ 
tion  and  control  signals  to  position 
the  beam  at  any  instant  for  a 
numeral  correspondence  with  the 
control  signal.  The  luminescence  of 
the  screen  is  maintained  optically 
uniform  as  a  result  of  the  posi¬ 
tioning  of  the  control-grid  struc¬ 
ture. 

Magnetic-Field  Detector 

A  “Device  for  Detecting  or  Meas¬ 
uring  Magnetic  Fields”  is  the  sub¬ 
ject  of  U.  S.  patent  2,642,479 
granted  Jack  Weir  Jones  of  Ches¬ 
ter,  Pa.,  and  assigned  to  the  Sun 
Oil  Co.,  of  Philadelphia,  Pa.  The 
invention  is  designed  to  detect  ex¬ 
tremely  small  magnetic  leakage 
flelds. 

In  oil  pipelines  magnetized 
scrapers  and  other  devices  are 


SMUUtU  lEACrN 

iRNcno«  Ptclur  coh. 


I  FIG.  2 — Saturobl*  reactor  pickup  device 
I  used  ia  pipe-line  maintenance 
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Flip-Flop,  Type  ItOlC— 
another  oj  the  basic  ele¬ 
ments  in  Burroughs'  inte- 
pated  line  oJ  "Unitivd" 
Ihilse  Control  Eiquipmmt. 


Unitized”  Pulse  Control  Equipment 

saves  time  and  money  in  electronic  enqineerinq 


There’s  no  longer  any  need  to  tic  up 
engineering  personnel  with  the  time-con¬ 
suming  work  of  developing  and  “bread¬ 
boarding”  electronic  test  circuits.  Bur¬ 
roughs,  a  leader  in  the  office  machine 
industry,  now  offers  an  integrated  line  of 
“Unitized”  Pulse  Control  equipment 
covering  all  the  basic  functions  in  pulse 
circuit  engineering.  These  one-basic- 
function  units  arc  designed  with  a  maxi¬ 
mum  of  flexibility  to  be  used  as  building 
blocks  for  test  systems  ranging  from  the 
very  simple  to  the  most  complex.  Engi¬ 
neers  need  only  make  a  block  diagram 
of  the  apparatus  needed,  assemble  the 
necessary  Burroughs  units  in  the  plug-in 
rack,  and  interconnect  them  with  the 
various  standard  coaxial  cables  and 
accessories.  It’s  really  that  easy!  It’s 
equally  easy  to  reassemble  your  units  for 
a  different  project  when  your  present 
tests  are  completed. 


■flop  is  a  bistable  circuit  designed  Two  neon  lights  on  the  front  of  the  panel 

lly  to  provide  an  output  gating  indicate  the  position  of  the  flip-flop.  A  ter- 

o  be  used  in  coincidence  circuits.  minal  block  on  the  rear  of  the  unit  can  be 

it  contains  a  pentode  Eccles-  u.sed  to  operate  indicator  lights  installed 

:ircuit  capable  of  being  switched  at  a  remote  point  for  visual  monitoring, 

ap  to  2.5  megacycles  per  second,  ^^an  two  years  of  con- 

microsecond  pulses.  Burroughs  “Unitized”  Pulse 

re  three  inputs — Zero,  One  and  Control  equipment  has  been  purchased 

ment — operating  from  pulse  by  many  leading  electronic  research 

les  of  12  volts  or  more.  Coaxial  organizations.  Some  of  the  users  are: 

acks  marked  “Zero  Gate”  and  Massachusetts  Institute  of  Technology, 

ate”  supply  either  0  volu  or  -23  University  of  Michigan,  Stanford  Re- 

an  impedence  level  of  approxi-  search  Institute  and  National  Union 

>80  ohms.  Radio  Corporation. 

Scale-of-Four  Binary  Counter  Using  Burroughs  "Unitized”  Equipment 


The  left  flip-flop.  Type  IIOIC,  changes 
state  with  each  input  pulse,  so  that  the  left 
coincidence  detector  (CD)  or  gate,  Type 
1 201 B,  is  alternately  opened  and  closed  with 
succeeding  input  pulses,  with  the  result 
that  every  other  input  pulse  passes  through 
the  left  coincidence  detector,  giving  a  count 
of  2.  A  similar  flip-flop  and  gate  combi¬ 
nation  cascaded  to  the  first  combination 
gives  a  total  scale  of  2  x  2^4.  Ifie  number 
of  flip-flop  and  coincidence  detector  com¬ 
binations  that  ran  be  cascaded  is  unlimited. 


Burroughs  Flip-Flop,  Type  IIOIC,  dem¬ 
onstrates  the  one-basic-function  principle 
that  makes  Burroughs  “Unitized”  Equip¬ 
ment  so  suitable  for  your  needs. 


For  Jull  information  on  Burroughs  "Unitized"  Pulse  Control  Equipment,  write  or  call  Department  12E, 
Electronic  Instruments  Division,  Burroughs  Corporation,  511  Pf.  Broad  St.,  Philadelphia  23,  Pa. 


PULSc  GENERATORS 
COINCIDENCE  DETECTORS 
PULSE  DELAYS 
FLIP-FLOPS 
PULSE  CATERS 
CHANNEL  SELEaORS 
MIXERS 


£L£CTR0MIC  IIISTRUM£MT5  DIWISIOM 
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Typical  elecfricol  parti 
produced  from  Teflon 
by  Gorlock. 


ELECTRONS  AT  WORK  (cootioood) 

allowed  to  move  through  the  lines 
with  oil  How.  Pipelines  are  steel 
and  only  a  very  small  magnetic  Held 
can  leak  to  the  outside.  The 
magnetometer,  or  gradiometer  of 
this  invention  includes  the  induc¬ 
tion  pickup  shown  in  Fig.  2.  The 
arrangement  of  the  two  coils  is 
such  that  a  pipe  inspector  can  carry 
the  assembly  over  the  pipe  line. 
When  one  of  the  magnetized  de¬ 
vices  passes  through  the  pipe  line 
the  faint  magnetic  Held  induces  a 
potential  in  the  saturable  reactor 
coils. 

The  circuit  of  the  magnetometer 
is  shown  in  Fig.  3.  An  oscillator 


For  Precision  Electrical  Parts 

Made  of  Kel-F’, 

Nylon,  or  Polythene  •  •  • 

$BN0  YOOR  mums  TO  OARLOCK 

The  Garlock  Packing  Company,  manufacturers  of  mechanical  pack¬ 
ings  since  1887,  places  at  your  disposal  a  completely-equipped, 
modern  plastics  plant  under  expert  technical  supervision.  Our  com¬ 
plete  facilities  enable  us  to  mold,  extrude,  machine  or  otherwise 
fabricate  (from  powder)  electrical  parts  to  the  same  high  quality 
standards  to  which  Garlock  has  rigidly  adhered  for  over  65  years. 

Garlock,  therefore,  invites  your  inquiries  on; 

1.  Finished  Electrical  Parts — molded  or  machined — of 
Teflon,  Kel-F,  Nylon  or  Polythene. 

2.  Teflon  Tape — Electrical  grade — pretested  for  dielec¬ 
tric  fault  (maximum  85  per  100  feet  of  0.005"  tape). 

SHEETS,  TUBES,  SLEEVES  AND  OTHER  SHAPES 
AVAILABLE  IN  TEFLON  OR  KEL-F 

For  fabricators  of  finished  parts,  Garlock  can  furnish  Teflon  and  Kel-F 
in  sheets,  tubes,  sleeves  and  a  wide  variety  of  other  shapes.  Teflon 
sheets  can  be  supplied  in  sizes  as  large  as  48"  square;  Kel-F  sheets 
and  discs  as  large  as  48"  diameter. 

Mail  Your  htquirios  to  Dopf.  34,  Palmyra,  N.  Y.,  or  contact  on*  of  our 
branch  offlcot  thown  bohw  and  a  Garlock  roprosontativo  will  call. 

THE  OARLOCK  RACKINO  COMRANY,  PALMYRA,  NEW  YORK 
■raiicti  OffUMt  Baltimorr.  Birminsham,  Boiton.  Buffalo,  Chiew,  Cincionati,  Cleve- 
land,  DenTCT,  DetToitLHouilon,  pm  Ai^lei^  New  OrkaDt,  New  York  City,  Phila*  / \ 

in  Franciico,  St.  LauU, 


land,  Denrer,  Detroit,  Houston,  Cos  AnceleL  New  Orleans,  New  York  City,  Phila* 
delphia,  Pittsburch,  Portland  (Ore.),  ImH  Lake  City,  ^n  Franciico,  ^  LmU, 
Seattle,  Spokane.  Tulsa. 

In  Cnnndai  Thn  Oatladi  Pnekina  Cn.  nf  Cnnndn  LM,,  Tirinla,  Onl. 

•ranch  OfftcMi  Calfary,  Hamilton,  Montreal,  Vancouver,  Winnipeg  | 

*du  Pant's  trademark  for  its  tetrafluorethylene  resin 

^Registered  trademark  (or  M.  W.  Kellogg  Company's  trifluorochloroethylcne  piily^n 


FIG.  3 — Combined  diagram  oi  oil-pipe- 
line  KToper  magnetic  detector 


applies  potential  at  some  prede¬ 
termined  frequency  to  the  satur¬ 
able  reactors  mounted  in  the  pick¬ 
up  assembly.  Both  reactors  are 
saturated.  Assuming  a  zero 
gradient  of  the  external  magnetic 
field,  the  output  wave  of  the  re¬ 
actors  to  a  detector  will  be  as 


FIG.  4 — Oulpul  woYo  oi  soturoblo  ro- 
acton  to  a  doloctor 


vibt**«>®  I,  iou»A  nanx 


•  Optratt  with  mlcrophofltt,  vibration 


plckuat  and  othar  tranaducara.  •  Praaanta 


data  iraphically  parmlttlna  rapid,  diract 


raadinta  of  fraouancy  and  voltaia.  •  Data 


can  ba  aaally  photoaraphad  or  racordad.  • 


LInaar  and  lot  voltaia  callbratlona.  •  SImpla 


WRITE  FOR  COMFLETE  DETAILS,  FRICES  AND  DELIVERY  TODAY. 

10  SOUTH  SECOND  AVL,  MOUNT  VERNON,  N.  Y.  Phone:  MOunt  Vernon  4^70 


Engaged  in  operations  which  demand 
maximum  efficiency,  Pratt  A  Whitney 
Aircraft  has  chosen  the  Panoramic  Sonic 
Analyzer  LP-1  to  speed  up  and  simplify 
sound  and  vibration  analysis.  The  results 
of  this  careful  selection  are  outlined  in 
the  Pratt  &  Whitney  Aircraft  report. 
The  facts  presented  there  speak  for 
themselves. 

In  only  one  second,  the  LP-1  automati¬ 
cally  visualizes  on  a  Cathode  Ray  Tube 
the  frequency  and  magnitude  of  sound 
and  vibration  components  between  40 
and  20,000  cps.  The  LP-1  is  therefore  an 
invaluable  tool  for  analyzing  random  as 
well  as  steady  phenomena.  Special  con¬ 
trol  features  allow  selection  and  magni¬ 
fication  of  narrow  bands  for  detailed 


examination.  Panoramic  presenta-  1 
tions  are  simple.  They  are  readily  i 
interpreted  by  technical  and  non¬ 
technical  personnel. 

Whatever  your  problem  . . .  sound, 
vibration,  or  general  spectrum  anal¬ 
ysis  in  the  laboratory  or  on  the  pro¬ 
duction  line,  join  the  many  top-flight 
manufacturing,  research,  and  develop¬ 
ment  activities  which  have  increased 
their  efficiency  through  the  use  of  in^ 
struments  made  by  Panoramic,  the 
leader. 


PRATT  &  WHITNEY  AIRCRAFT 
ANALYZES  SOUNDS 
AND  VIBRATIONS 

1  • 


[R- 


WIT 
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BETTES  BY  FAR  BY  SPRAGUE 

I 

The  power  lines  entering  your 
screen  room  must  be  r-f  free 
or  else!  the  efficiency  of  your 
shielded  enclosure  is  greatly 
reduced. 

Sprague  engineers,  long  ex* 
perienced  in  the  manufacture 
of  radio  noise  filters  for  all 
applications,  have  developed 
numerous  types  specifically  for 
shielded  enclosures.  A  typical 
installation  is  shown  at  right. 
Note  that  each  filter  is  provided 
with  a  shielded  end  cap  adapt* 
able  to  most  screen  room 
power  panels. 

Perhaps  we  can  help  you  im* 
prove  the  performance  of  your 
screen  room.  Write  Sprague 
Electric  Co.,  33  Marshall 
Street,  North  Adams,  Massachu¬ 
setts  for  further  information  on 
modern,  high-attenuation  filters 
for  screen  rooms. 


Hi 

Hfl 

■ 

YOU  CAN  DEPEND  ON 

SPRAGUE 


ELECraONS  AT  WORK  (coiiHiiM<f) 

shown  in  curve  A  of  Fig.  4.  The 
peaks  are  odd  harmonics  due  to  un¬ 
balance  of  the  coils  and  their 
saturated  condition.  A  true  balance 
would  give  zero  output. 

The  existence  of  a  magnetic  field 
in  the  vicinity  of  the  reactors  in¬ 
duces  even  harmonics  that  appear 
at  the  peaks.  Curve  B  shows  this 
condition  as  a  result  of  a  positive 
gradient  in  the  magnetic  field.  Posi¬ 
tive  peaks  are  increased  and  nega¬ 
tive  peaks  are  reduced.  A  negative 
gradient  results  in  curve  C,  in 
which  positive  peaks  are  reduced 
and  negative  peaks  increased.  The 
■  remainder  of  the  circuit  is  essen¬ 
tially  a  peak  voltmeter  serving  as 
a  measuring  device  for  the  grad¬ 
ient.  The  meter  is  calibrated  by 
measure  of  known  gradients. 

Variations  in  the  oscillator  are 
prevented  from  affecting  the 
system  by  an  interconnection  of 
the  grid  leaks  of  the  oscillator  tubes 
and  the  detector.  A  change  in 
oscillator  amplitude  is  accom¬ 
panied  by  a  bias  change  that  ad¬ 
justs  the  sensitivity  of  the  detector 
in  a  compensatory  fashion. 

The  detector  output  operates  a 
meter  device  so  arranged  that  at 
certain  amplitudes  of  the  meter 
movement,  in  response  to  the 
gradient  detected,  there  is  provided 
an  audible  output  signal  while 
lower  levels  are  disregarded. 

A  recorder  may  be  included  in 
the  circuit  when  actual  levels  are 
to  be  recorded. 

Control  Bridge 

Patent  2,642,228  was  recently 
granted  to  George  A.  F.  Machlet  of 
Elizabeth,  N.  J,,  for  “Pulsing  Elec¬ 
tronic  Measuring  and  Control  Ap¬ 
paratus.” 

The  patent  discloses  several 
circuits  for  use  in  control  equip¬ 
ment  where  the  element  of  control 
is  some  variation  in  the  operating 
conditions.  Changes  in  magnitude, 
pressure,  temperature,  current  or 
voltage  are  among  those  shown  as 
useful  for  the  circuits  of  the  in¬ 
vention. 

The  circuit  of  Fig.  6  is  one  of 
those  for  electronic  measurement 
and  proportioning  control.  The 
initial  balance  condition  of  the 
bridge  circuit  is  set  by  a  control 
factor  as  it  varies  above  and  below 
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More  rugged!  More  stable! 

If  you’re  looking  for  a  resistor  with  unusually  high 
electrical  stability,  here’s  your  answer — Corning 
Resistors. 

The  film  material  is  entirely  new  for  resistors. 
Fired  in  at  red  heat,  it  makes  an  integral  contact 
with  the  heat-resistant  base  to  form  a  tough  bond. 
The  result  is  a  rugged  unit  with  exceptional  stabil¬ 
ity,  and  capable  of  withstanding  high  ambient,  high 
operating  temperatures. 

The  resistive  element  of  Corning  Resistors  is  so 
stable  it  can  be  cycled  from  near  absolute  zero  to 
red  heat  without  impairing  its  electrical  properties. 
Fired-in  silver  bands  afford  low  resistance,  low  noise 
terminations. 

The  mechanical  strength  of  Corning  Resistors 
makes  usual  handling  precautions  unnecessary, 
lowers  assembly  costs.  Mass-produced  on  automat¬ 
ic  machinery,  prices  are  practical.  If  you  use  re¬ 
sistors,  you  can’t  afford  to  overlook  this  important 
new  development.  The  coupon  will  bring  the  infor¬ 
mation  you  need.  Mail  it  today! 


Corninf  Lead  Resistors 

Thest  RF  and  high  frequency  load 
reMstors  combine  high  power  dissipa¬ 
tion  with  exceptional  stability  and 
low  inductance.  For  dummy  loads, 
they  can  be  used  with  forced  air  or 
water  cooling.  Coming  Lx>ad  Resis¬ 
tors  can  be  furnished  with  resistive 
coatings  either  inside  or  outside  the 
heat-resistant  glass  tubing. 


For  Maximum  proeision-Coraiiig  Typo  N  Rosistors-Where 
accuracy  is  important.  Coming  Type  N  Resistors  have  a 
resistance  tolerance  of  1%— are  ideal  for  use  in  critical, 
low  tolerance  circuits  and  high  frequency  applications. 
Can  be  operated  at  ambient  temperatures  up  to  140”  C. 


Specifications 

-Corning  Type  N  Resistors 

Power 

Rating 

Length 

size  , 

Diameter 

RESISTANCE 

Min.  Max. 

(ohms)  fohms) 

1/2  Watt 

10 

10,000 

1 

‘'Ha” 

»%4” 

10 

40,000 

2 

2Vib” 

‘%4” 

20 

100,0(X) 

For  hifli  tomporaturo  oporation-Carniag  Typo  S  Roslstors 
Capable  of  operating  at  ambient  temperatures  up  to 
200*  C.,  Coming  Type  S  Resistors  have  an  unusually 
low  temperature  coefficient  of  resistance.  They  operate 
at  higher  power  levels— afford  important  space  savings. 
Thin  film  construction  and  inherent  stability  provide 
excellent  high  frequency  characteristics.  Normal  resist¬ 
ance  tolerance  is  2%. 


Specifications- 

Coming  Type  S  Resistors 

Power 

Rating 

SIZE 

Length  Diameter 

RESISTANCE 

Min.  Max. 

(okm$)  (ohms) 

1  Watt 

10 

10,000 

2 

‘•yia” 

‘%4” 

10 

40,000 

4 

2'/|6” 

‘%4” 

20 

100,000 

^  __  I-  CORNING  GLASS  WORKS,  Dept.  Ml,  Corning,  N«w  York 

Corning  Glass  Works  . . 


0 


New  Prodvdt  Division 


Q  Csrslsf  Trp«  N  iMlitera,  □  Corsisa  Typ*  S  Istltlsri,  □  Csrsina  OMlttsri 
Nosi«  . . . . Till* 
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CANNON 

PLUGS 


FiuwiT  user 
SHUIT  Wtrct  HUSTMKE  I, 


NIIMI  THEIW- 

.CAlMMNtETEI /CWaE 
HEAIEI 


All  contacts  machined  from  copper 
bese  alloy  stock  silver-plated.  Be¬ 
ryllium  sprine  on  socket  contacts. 


•ESET  / 
HEAIEI  lESEI  1— 
lESISTAHCE  I, 


CIUCIIU 

HEAIEI 

lELAT 


Resilient  bushinc  appliea 
pressure  to  relief  bushinf 
and  caMe. 


FIG.  5 — Primary  control  deponds  upon 
illuminotion  of  pholocells  by  gaWonom- 
eler  mirror 


Two  arms  of  the  bridge  are 
photocells.  The  other  two  are 
heater  resistances.  The  diagonal  re¬ 
sistance  biases  the  triode  grid 
negatively  by  the  drop  in  the  heater 
voltage  during  balance.  With  this 
bias  the  triode  plate  relay  is  not 
energized  sufficiently  to  close  the 
contacts,  which  in  turn  control  the 
crucible  heater  relay. 

Unbalance  of  the  bridge  by 
change  in  temperature  in  the 
crucible,  resulting  in  movement  of 
the  galvanometer  mirror  to  change 
the  illumination  of  the  photocells, 
increases  triode  plate  current, 
closing  the  plate  relay,  which  ap¬ 
plies  current  to  the  crucible  heater. 
The  inventor  claims  his  control 
system  is  fail-safe  because  current 
will  not  be  supplied  to  the  crucible 
heater  by  failure  of  the  light 
source  or  other  elements  of  the  con¬ 
trol  system.  Unbalance  of  the 
bridge  makes  the  grid  bias  on  the 
triode  less  negative. 

A  thermal  switch  is  also  energ¬ 
ized  when  the  triode  plate  relay  is 
energized.  The  thermal  switch 
energizes  the  network  that  heats 
the  bridge  arm  resistors  and  the 
thermal-switch-controlled  heaters. 
The  crucible  heats  up  very  slowly 
and  the  rebalancing  resistors 
arrive  at  maximum  temperature 
long  before  the  crucible  reaches 


//ere's  why  those 
in  the  knoyf  demand 


TYPI  II  Sealed  Power  Connector  (Sig¬ 
nal  Corps  numbers U-112/U to U-llS/U)  is 
typical  of  Cannon's  foresighted  engineering 
to  do  a  better  job.  The  2E  Series  is  designed 
for  heavy  duty  service  on  Signal  Corps  power 
units  for  audio  equipment. 

Features: 

«.  Longer  contact  engaging  length. 

^.Thicker  inserts  of  greater  tensile 
strength  to  reduce  breakage. 

c.  Closed  entry  socket  contacts. 

d.  Special  sealing  rings  which  do  not  re¬ 
quire  sealing  compound  or  gaskets. 

#.  Efficient  neoprene  clamp  gland. 

Manufacmred  in  accordance  with  Specifica¬ 
tion  MIL-C- 1252  (Sig.  C)  the  2E  Series  Plug 
has  cable  clamping  provision  from  0.205  to 
0.770  inclusive.  Quick  connect  and  discon¬ 


nect  are  accomplished  by  a  wing  handle  and 
threaded  center  Ktew  that  can  be  operated 
by  gloved  hands  in  extreme  climatic  condi¬ 
tions.  Two  shell  sizes  accommodate  four  in¬ 
sert  arrangements  of  4,  9,  and  19  contacts. 
Watertight  and  pressurized,  with  rugged  con¬ 
struction,  Ginnon’s  2E  Sealed  Power  G>nnec- 
tors  are  built  for  long  life  and  trouble-free 
service  and  are  adaptable  to  industrial  appli¬ 
cation.  Write  for  Advance  Bulletin  No.  2E-1. 


Sine*  IRIS 

CANNON  illCTRiC  COMPANY,  lOS  ANOELIS  31,  CALIFORNIA 
FactoriM  l«  Los  Antsist;  Nsw  Havsn;  Toronto,  Canada:  London,  England. 
Raprsasntatlvas  In  prtn^t  citlas.  Addrsts  Inquirias  to  Cannon  Elsctric 
Company  Dapt.  L-120,  Los  Angatat  31,  California. 
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hermetically 
sealed 
transistors  , 


twenty  times 


RATINOS,  RICOMUMINDID  MAXIMUM* 

Collector  Voltage . 

Collector  Current . 

Collector  Dissipation  (at  30X)  .  ...  . 
Ambient  Temperature . . 

AVIRAOl  CHARACTIRISTICt  («t  30°C)i 

Collector  Voltage . . 

Emitter  Current . 

Collector  Resistance  (minimum)  .  ...  ^ 

Base  Resistance . 

Emitter  Resistance . 

Current  Amplification  Factor  (minimum) . . 

Collector  Cut-Off  Current . 

Collector  Capacitance . 

Noise  Factor  (average  value) . 


5  volts  5  volts 
■I  ma.  -1  ma. 

0.2  megohms  0.4  megohms 
ISO  ohms  ISO  ohms 
30  ohms  30  ohms 
0.90  0.95 

IOmS  lOiia 

12,.*fd.  12M.(d. 

22  db.  22  db. 
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.  It  AUIO^ 


Capotltw  Pr»hl»m$  $«f*W 
Ad  N».  f  f«  •  S*ri*i 


COLLINS  uses  a 
MINIATURIZED  VACUUM  CAPACITOR 
TO  OBTAIN  A  7  TO  1000  MMFD.  RANGE 
WITHIN  A  LIMITED  SPACE 


COLLINS  NEW  180L-2,  THE  FIRST  CONSTANTLY 
MONITORED  AUTOMATIC  ANTENNA  TUNING  UNIT, 
IS  USED  OVER  THE  FULL  MHF  FREQUENCY  RANGE 
IN  ALL  TYPES  OF  AIRCRAFT  WITHOUT  MANUAL 
ADJUSTMENT. 


A  maior  design  goal  in  this 
Automatic  Antenna  Tuning 
Unit  was  intTchangeability 

with  the  1 80  K-3  Antenna  Matching  Network.  This  space  limi¬ 
tation  was  solved  in  part  by  using  a  standard  JENNINGS 
UCSL,  7  to  1000  MMFD.,  3  KV,  30  AMP.  VARIABLE 
VACUUM  CAPACITOR,  modified  to  permit  a  rack-and-pinion 
drive  for  the  actuating  mechanism.  The  capacitor  selected  is 
only  5  Vt  inches  long  and  3  Vt  inches  in  diameter. 

Have  you  a  design  problem  involving  limited  space  or  wide 
capacity  range— or  both?  ' 

Write  us  for  Information  regarding  your  own  Capacitor 
problem.  Literature  mailed  on  request. 


JENNINGS  RADIO  MANUFACTURING  CORPORATION  •  970  MclAUGHLIN  AVE. 
P.O  BOX  1278  •  SAN  JOSE  8,  CALIFORNIA 


WonE  mort  inforiiMtieii?  Um  post  card  o«  latt  pog«. 
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FIG.  I — ^Bamoto  oU-bnxiMr  control  nao* 
r-l  conioT  on  power  lino 
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the  miuired  temperature.  The  re¬ 
sistance  uf  the  heated  resistor  will 
not  rebalance  the  bridge  so  far 
from  balance  because  the  photocell 
illumination  is  widely  off  balance. 

For  all  practical  purposes  the 
reset  resistance  (i?,)  on  the  upper 
left  of  the  bridge  is  inoperative 
during  the  heating  of  the  crucible 
because  the  thermal  switch  con¬ 
tacts  are  initiEilly  open.  Transitory 
closing  of  the  switch  merely  in¬ 
creases  the  unbalance  when  it 
occurs  before  the  thermal  switch 
is  saturated — at  a  time  when  there 
is  illumination  unbalance  of  the 
bridge,  at  low  crucible  temperature. 
The  contacts  are  opened  again 
when  the  thermiil  switch  is 
saturated  and  the  reset  arm  cools 
down  to  room  temperature  before 
the  desired  crucible  temperature  is 
reached. 

At  the  desired  temperature  the 
bridge  is  balanced.  In  this  condi¬ 
tion  the  lower  reset  resistance 
(H,)  is  heated  to  maximum  and  the 
upper  reset  resistance  (R,)  is  cool. 
The  plate  current  of  the  tube  drops 
below  relay  pull-in  value  and  the 
system  remains  in  equilibrium  as 
long  as  the  temperature  is  that  de¬ 
sired. 

In  other  circuits  shown  in  the 
invention  disclosure  the  thermal 
switch  and  galvanometer  bridge 


IHEIWSHT  ««0  CMIMl 
RE&EI  IflAlAICE 
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icbrome 

electric  heat  possibi 


since  then.,. 

The  Standard  pf  Quality 
for  Electrical  Alloys 

When  Driver-Harris  introduced  Nichrome*  in  1908,  dtpend- 
able  electric  heat  became  possible  for  the  first  time.  And  with 
each  passing  year,  Nichrome  looms  larger  as  the  ideal  alloy  for 
producing  electric  heat  in  domestic  and  in<lustrial  equipment. 

Its  consistent  dependability  and  unique  performance  have 
earned  it  a  world-wide  reputation— and  made  it  ihe  standard  of 
quality  for  electrical  alloys.  That’s  why  today,  the  great  majority 
of  heating  elements  of  all  types— in  applications  ran^ng  from 
electrical  home  appliances  to  large  industrial  furnaces- are 
ma<le  of  this  excellent  alloy. 

Naturally,  we  take  particular  pride  in  our  trademark:  Nichrome 
solely  and  wholly  to  us  by  the  United  States  Patent 
Office  forty-five  years  ago.  Representing  a  series  of  superb  heat¬ 
ing  and  resistaitce  alloys,  developed  and  produced  only  by 
Driver-Harris,  this  trademark  symbolizes  long  life  and 
trouble-free  operation  to  manufacturers  everywhere. 


Sole  producer  of  Nichrome*,  Advance*, 
Karma*and  over  80  other  alloys  for  the  dec- 
trical,  electronic  and  heat-treating  industries. 


*T.M.  R(gi«lcred  in  United  Sum  Pdem  Offien 
by  Driver.  H«rri«  Company  Aogail,  1908 


Driver-Hams  Company 

HAtA.ISO.N,  NiWajHtSlV  | 

•lANCNCti  ChUaf*.  Dnirnil,  CUvoland,  Ut  AngoUt,  San  Pranciaea 


Manufactured  and  said  in  Canada  by  The  B. 

FMterlest  U.S.A.,  CAHAM,  ElMtt. 


MAKERS  OF  THE  MOST  COMPLETE  LINE  OF  ELECTRIC  HEATING,  RESISTANCE  AND  ELECTRONIC  ALLOYS  IN  THE  WORLD 
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(continaad) 


Blank  Spaces'? 

- RELAX!— I 


□  Having  trouble  with  blank  spaces  on  your  O 
production  line  because  deliveries  of  elec-  f 
trical  insulating  materials  are  delayed  * 


Or  blank  spaces  on  specification  sheets  be¬ 
cause  there  doesn’t  seem  to  be  an  insulation 
that  meets  the  job’s  requirements 


? 


Or  blank  spaces  on  your  list  of  insulation 
sources  because  you  can’t  find  anyone  will¬ 
ing  and  able  to  help  you  solve  problems  on 
a  particular  application 


? 


Then  relax  and  let  IMC  eliminate  those 


blank  spaces 

IMC  specializes  in  electrical  insulation.  It  manufac¬ 
tures  and  distributes  nearly  every  conceivable  type  of 
insulation  used  in  electrical  and  electronic  equipment  and 
components.  Stocks  are  carried  to  tide  you  over  in  emergencies. 

It  is  almost  certain  that  IMC  can  supply  the  part  or 
material  you  need,  or  will  know  how  to  develop  it  for  you.  So 
phone  or  write  your  nearest  IMC  office  today.  Perhaps  IMC  can 
help  you  prevent  as  well  as  cure  those  blank  space  problems. 


Ask  for  Literature 

and  Products  List 


INSULATION 


MANUFACTURERS 

CORPORATION 


Ijl^CHICAOO  * 


MN. 
MatCMiNiVnM 


*a«VtfANB  14  OATTON  3  MILWAUKIt  7 

Nm  tIMwto  l-BM  MwMUimIIM 

—  AiiTNOMxn  RimsawrAfivu  — 
’OMCAttO  *  0n«OIT  7  WUNNIAROUS  3 

■H-fahi.  ■nyl.lMkn  ■.LMta.ta. 

M.  UlMmwtM.  nwaMMiNw 

Hm  (taMi  fliM  t-ivr  Hmm  BH 

*10CAt  STOCtn  AVAlUiaU  AT  INRM  lOCAflCMM 


mrswwaH  ii 

iBMUMilM 
rkM  Mm  unM 

nORIA 

WIMmCmI 


arrangement  are  replaced  with  a 
cold  resistance  balanced  bridge. 
The  triode  is  replaced  with  a  multi¬ 
grid  tube  like  the  6L7  with  the 
bridge  in  one  control  grid  and  a 
control  pulse  input  to  another  con¬ 
trol  grid  to  reset  the  crucible 
heater. 

In  one  embodiment  the  control 
pulse  is  derived  from  an  r-f  signal 
impressed  on  the  power  line  to  con¬ 
trol  the  operation  of  an  oil  burner 
heating  system  some  distance 
away.  This  is  shown  in  Fig.  6.  The 
control  pulse  is  transmitted  when 
a  predetermined  coupling  between 
two  coils  during  the  oscillation  of 
the  r-f  circuit  results  in  a  plate 
current  in  the  bridge  circuit 
oscillator.  The  setting  of  the 
coupling  is  accomplished  by  a  room 
temperature  thermostat. 

Testing  Bits 

R.  S.  Segsworth  of  Toronto,  On¬ 
tario,  Canada  has  been  granted 
U.  S.  patent  2,642,482  for  an  “Elec¬ 
tronic  Bit  Tester.” 

The  circuit  of  the  bit  tester  is 


FIG.  7 — Bit  te*t«r  circuit  d«p*ndt  upon 
magaotic  loop 
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fuff 09 f9 


on  the  new 


Recording 

Potentiometer 


This  booklet  unfolds  the  complete  story  of 
the  recording  potentiometer  that  has  been 
acclaimed  by  instrument  men  everywhere  for 
its  unequalled  versatility,  accuracy,  long¬ 
term  dependability,  and  its  unit  design  which 
makes  servicing  so  simple  and  quick. 

With  fewer  components . . .  with  all  assem¬ 
blies  greatly  simplified  and  quickly  inter¬ 
changeable  . . .  with  all  adjustments  includ¬ 
ing  range  changes  made  quickly  on  the  line 
. . .  with  new  ruggedness  to  withstand  vibra¬ 
tion,  shock  and  usual  plant  abuse  ....  it 
has  set  new  standards  for  sustained  accu¬ 
racy,  and  for  economy  in  servicing  and 
maintenance. 


WESTON 


This  new  WESTON  Simplified  Recording 
Potentiometer  can  be  used  to  measure  and 
record  temperature,  d-c  current,  d-c  voltage, 
resistance,  a-c  voltage,  a-c  current,  speed, 
speed  ratio,  power,  frequency,  hydrogen  ion 
(pH),  light  intensity  or  any  other  quantity 
that  can  be  converted  into  electrical  values. 
The  whole  story  is  available  in  this  booklet. 
Send  coupon  for  your  copy  today.  WESTON 
Electrical  Instrument  Corporation,  614  Fre- 
linghuysen  Avenue,  Newark  5,  New  Jersey. 


WESTON  ELECTRICAL  INSTRUMENT  CORRORATION 
AI4  Er*l<nt|huyc«ii  Avanu* 

Nawork  S,  Naw  Jartay 

Sand  o  copy  of  fha  booulal  dourihing  fho  WESTON  Simplified 
Racoro'ing  Pofontiomofor  foi 


AOORESS. _ _ 

CITY _ ZONE _ STATE. 
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JPRJiE 

Sphoricol  Mof  (boN  and  con* 
typ«).  RF  fittings  including 


shown  in  Fig.  7.  Figure  8  illus¬ 
trates  the  principle  of  the  oscilla¬ 
ting  circuit  that  is  the  basis  of  the 
invention. 

The  oscillator  operating  at  rela¬ 
tively  low  frequency  to  avoid  skin 
effects  is  energized  and  the  meter 


HQPKINS 


CABLES 


Tvmimi 

nuts;  rucaptacUs,  etc.  Made 
in  accordance  with  BuShips 
drawing  llf-4fA«501A  for 
use  wi^  flexible  nsetai  hose, 
conduit,  tubing,  etc. 

fUpid  Mivtry  9»  stMimrd  or 
sPtcUd  titts.  L*ft  disetus  yomr 
tH9dst  WrUt  er  phtmt,  fdsy. 

HARDWARE  DIVISION 


{  FACTCXRY:  20«2  Lincoln  Ave. 
I  Altadcna,  Calif.  Sytim^r*  8-1185 
V  OficM  ia  WASHINGTON.  D.  C. 

«^-Pg^orr  ^ 

Wmt  more  informotioa?  Um  post  carS  aa  last  pa) 
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FIO.  I — Boalc  oaciUator  drctilt  naad  In 
bit  laalar 

bias  adjusted  for  zero  reading  with 
a  test  bit  of  the  desired  hardness 
in  the  circuit.  Any  deviation  from 
the  desired  hardness  will  be  ap¬ 
parent  by  a  change  in  the  mag¬ 
netic  loop  currents  in  the  oscillator 
coil  cores.  A  differential  voltage 
will  be  delivered  to  the  amplifier 
voltmeter  circuit  (go-no-go  indi¬ 
cator).  Lower  output  readings  will 
be  observed  for  softer-than-stand- 
ard  bits  and  a  higher  reading  for 
harder-than-standard  bits. 

Some  interesting  precautionary 
procedures  are  described  in  the  I 
patent  to  make  certain  that  the 
circuit  operates  under  all  desired  i 
conditions.  The  core  in  the  tapped 
coil  is  movable.  When  the  bit  is  | 
placed  on  the  core,  the  core  is  de-  j 
pressed  against  a  pole  piece  that  : 
both  closes  the  maprnetic  loop  to 
the  secondary  coil  and  shorts  a  bias 
resistor  in  the  oscillating  circuit  to 
operate  a  relay  whose  contacts  in¬ 
sert  the  appropriate  bias  re-  ! 
sistances  into  both  oscillator  and 
amplifier  circuits.  A  momentary 
switch  is  provided  to  restart  oscil-  ; 
lation  should  it  cea.se. 

The  circuit  is  selectively  adjust-  I 
able  even  to  the  point  of  account-  | 
ing  for  imperfect  contact  of  the  bit 
and  core.  To  test  under  imperfect  i 
contact  conditions  thin  paper  or  j 
other  insulating  ("nonmagnetic)  | 
material  is  inserted  between  the  j 
bit  and  core  to  similate  the  im-  j 
perfect  contact  and  prevent  re-  ; 


offer  a  unique  combiputtion  of 

^  FRACTIONAL 
^  CAPACITANCE 

✓  HIGH 

IMPEDANCE 

M  MINIMUM 
^  ATTENUATION 

ALONG  WITH 


LIGHT  WEIGHT 


iV  EXCEPTIONAL 
^  FLEXIBILITY 

y/  LIGHT  WEIGHT 

38  STOCK  TYPES 

FOR  ANY  OF  YOUR  STANDARD 
OR  SPECIAL  APPLICATIONS 

A  few  of  the 

very  low  capacitance  types 
are : 


TyptNo. 

Capaciianct 
fifi  FIfi. 

tmpedanc$ 

ohms 

O.D. 

CM 

41 

252 

1.03' 

C.4 

4.6 

229 

1.03* 

C.33 

4.8 

220 

0.64* 

C.3 

5-4 

197 

0.64' 

C.22 

55 

184 

0.44' 

ca 

6.3 

171 

0.44' 

C.II 

6.3 

173 

0.36* 

C.I 

7-3 

150 

0.36* 

WE  ARE  SPEOAUV  ORGANIZED  TO  HANOU  DIREa 
ORDERS  OR  ENQUIRIES  FROH  OVERSEAS 

SPOT  DELIVERIES  FOR  U.S. 

WUED  IN  DOUARS  — SETOnSENT  ST  YOUR  OtEOC 

CABLE  OR  AIRMARj  TODAY 

7R4  N  S  RA  DIO 

13Ba  CROMWELL  RD..  LONDON,  S.W.7 
ENQUND 

cmES;  TRANSRAO  LONDON 
Wont  more  infermatiM?  Um  post  card  ea  last  page. 
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^  SOLID  BRASS 
ELECTRONIC 
HARDWARE 
AND  FITTINGS 


for 

Industrial 
and  Marine 
Applications 


want  it  LIGHI? 


Fcut? 


One  typical 
DV  Development 


Elimination  of  50  per  cent  of  the  weight 
of  an  antenna  reflector  has  been  made  pos¬ 
sible  by  this  DV  production  development. 
Glass  cloth  is  plastic  impregnated  and  metal 
sprayed  to  form  the  front  and  back  skins. 
These  are  then  laminated  with  aluminum 
honeycomb  to  complete  the  reflector 
illustrated. 


tell  it  to 


Years  of  specialization  as  an  integrated  design-through- 
production  engineering  group  has  taught  the  Dalmo  Victor 
staff  a  lot  about  complex,  lightweight,  electromechanical 
systems.  Lightweight  radar  reflectors,  shaped  and  welded 
magnesium  waveguide,  and  fluid  magnetic  clutches  are  just 
a  few  of  the  individual  system  components  to  come  out  of 
Dalmo  Victor  engineering  ideas. 

Why  not  explore  the  possibilities  of  bringing  this  experi¬ 
ence  to  bear  on  a  rapid  solution  of  your  engineering  and 
production  problems? 


SAN  CARLOS  •  CALIFORNIA 


DOWN-TO-EARTH  ELECTROMECHANICAL  ENGINEERING 


TRANSFORMERS 


TELCyiSlOK 

ctMeiik 


COITIOl 

CEKItTOI 


KCCEIVEI 


tkafs  why  ihey  v$e 


n 


CHICAGO  STANDARD  TRANSFORMER  CORP. 

3501  W.  ADDISON  ST.,  CHICAGO  18,  ILL. 


i  In  Fig.  9,  the  transmitter  of  the 
!  facsimile  system  is  shown  in  inter¬ 
connecting  block  form.  The  news 
sheet  is  picked  up  by  the  television 
camera  and  along  with  signals  of  a 
control  generator  the  image  is 
transmitted  in  the  usual  manner. 
The  receiving  system  in  a  home  is 
illustrated  in  Fig.  10.  Control 
signals  from  the  transmitter  are 
received  when  a  clock  turns  on  the 


Atw«— RAYDIST  OKte- 
iKOtic  plotting  board  lor 
continooMi  troeliing  and 
plottiof  ol  oioct  location 
oi  oircralt  or  ibipt. 


RAYDjST  ultrasensitive 
electronic  tracking  systems 

optimumi  precision 


inlorr  —  RAYDIST  niobilo 
•loctrooic  tracking  lytlom; 
0  procition  lob.  on  urboolr. 


ELECTRONS  AT  WORK  (continncdl 

jection  for  this  type  of  production 
occurrence. 

TV  Facsimile 

A  “Television  Type  Facsimile 
Transmission  System”  is  the  inven¬ 
tion  of  John  Hays  Hammond  Jr.,  of 
Gloucester,  Mass.  The  invention  is 
described  in  U.  S.  patent  2,642,492. 


.1  KV  STNC 
NOTM 


FIG.  9 — TV  iactlmilg  gystom  trangmlttar 


1.  Looking  for  on  officiont  coil  wrapping  for  small  tpacos? 
EMPIRE®  varnished  bias-cut  nylon  tape  is  highly  flexible,  strong 
and  efficient . . .  makes  a  thin  insulation  of  unusually  high  dielectric 
strength  with  good  resistance  to  oil  and  water. 


2.  Need  accurately  punched  mica  stampings  for  filament,  grid 
and  plate  supports?  MICO  produces  mica  stampings  to  extremely 
fine  tolerances.  Whenever  you  need  precision-fabricated  mica  parts 
of  the  highest  quality,  call  on  MICO. 


3.  Looking  for  a  better  material  for  wiring  diagrams,  controls, 
instruments,  dials  and  nameplates?  DECORATIVE  LAMICOID® 
resists  wear,  aging,  weathering,  oils,  corrosive  vapors,  moisture  and 
temperature  extremes.  Won't  warp,  check  or  chip.  Good  electrical 
properties.  Wipes  clean  with  a  damp  cloth. 


4.  Need  a  class  H  segment  plate  that's  easy  to  work  with? 
ISOMICA*  Segment  Plate  —  made  of  built-up  continuous  mica 
sheet  —  shows  no  tendency  to  split  or  flake.  Small  segments  of 
heavy  thickneu  may  be  punched,  and  larger  segments  can  be 
accurately  sawed,  milled,  punched,  etc. 


Whatever  electrical  insulation  material  you  need  —  standard  or  special  — 
class  A  to  class  H  —  MIC.O  makes  it  best.  We  manufacture  it,  cut  it  to  size, 
or  fabricate  it  to  your  specification.  Send  us  your  blueprints  or  problems  today. 


MICA 

^^1 _ * _ «  AC _ W-_i_ 


Schenectady  1,  New  York 


Offices  in  Principal  Cities 


f  n«Mk)  •MICANITE  •  (MH-ap  Mica)  •  EMPIRE  ecVaraMMe  PaMca  and  Paper)  .FAMICATEO  MKA  cISOMICA  * 


How  many  of  these  electrical  Insulation  problems  do  you  have? 
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EUCTtONS  AT  WORK 


receiver  at  the  appropriate  time. 

These  control  signals  set  the 
mechanical  system  in  operation. 
When  the  facsimile  tv  signals  are 
received  by  the  kinescope  tube  in 
the  receiver,  they  are  reflected  into 
a  camera  box  that  photographs  the 
pages  at  predetermined  intervals 
and  sends  the  exposed  film  or 
facsimile  paper  through  a  process¬ 
ing  chamber  where  the  images  are 
developed  and  passed  to  the  outside. 
The  sheets  may  be  tom  off  and 
read  at  leisure. 

Hammond  proposes  that  the 
system  be  placed  in  operation  by  a 
clock  set  for  an  early  morning  hour 
and  when  the  owner  of  the  tv- 
facsimile  system  awakes  the  fac¬ 
simile  newspaper  will  be  awaiting 
him. 


Now,  Klein  quality  pliers  are 
available  in  new  compact  pat¬ 
terns  for  precision  wiring  and  cut¬ 
ting  in  confined  space.  Note,  too, 
the  replaceable  leaf  spring  that 
keeps  the  plier  in  open  position. 


ready  for  work.  All  are  hammer 
forged  from  high-grade  tool  steel, 
individually  fitted,  tempered, 
adjusted  and  tested— made  by 
plier  specialists  with  a  reputa¬ 
tion  foe  quality  "since  1857.” 


LONG  NOSE  PUER 

M7.S-WL-lxlr«M«ly 
•IIm  ytttfii  ie««l  fvr 
Hi*  r**lly  H|IH 
Jmwa  mn  kiturM  I*  l»- 

tvr*  •  p*»Mv*  trip. 


OBLIQUE  CUniNG 
PLIER -210-5L-S*r 
cirttint  •m*ll  wir**  •r 
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FIG.  11 — Tranamitl*!  control  (A)  d*- 
llTor*  slortlag  and  control  ton**,  whil* 
diacrimlnator  d*t*ctor  (B)  I*  locatad  at 
r*c*lT*r 


TRANSVERSE  END 
CUniNG  PLIER 

204-4— U**f«l  In  pr*- 
citlaa  w*rk  wli*r*  *r- 
dtaary  abH***  *r  and 


DUCK  BILL  PLIER 

306-S-W-TliU  cam- 
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tuMclanl  wIdHi  t*  bald 
email  tpriaft,  yat  email 
anaagh  t*  farm  wir*  In 
canSnad  placet. 


Control  circuits  are  shown  in 
Fig.  11.  The  first  is  the  transmitter 
control  generator  that  delivers  the 
starting  and  control  tone  to  be 
transmitted.  The  second  is  the  re¬ 
ceiver  control  signal  detector.  This 
is  a  discriminator  circuit  to  develop 
a  direct  voltage.  Operation  of  a 
solenoid  controls  the  receiver  as 
shown  in  Fig.  10.  Each  operation 
of  the  receiver  control  solenoid  per¬ 
mits  one  picture  to  be  taken  and 
initiates  the  operations  of  the 
mechanism  of  the  processing 
chamber. 


T bhKhin  Ptbn  T»»l 
Cmidt  givts  full  imjwr- 
m»ti»n*nmlltyptt*nd 
sixtt  V  Pliers, 
A  eepy  will  be  tent 
withent  ebligslien. 


Ra^lgn  Dltlribwfar: 
Intaraotlaaal  Slaadord 
ilaciric  Carp., 

Naw  York 


Mechanical  Vibrator 
A  structure  built  to  create  a 
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The  tape  and  parts  pictured  indicate  R  M's  versatility  in  Teflon  manufacture 


RAYBESTOS-MANHATTAN,  INC. 

ASBESTOS  TEXTILE  DIVISION  •  MANHEIM,  PA. 

FACTORIES:  MiiHulw.  Pa.  •  Nt.  ClMrtaataa.  S.C.  •  Pattalc.  NJ.  •  Naaaah,  Wla.  •  CfaarfarriavHla.  M.  •  PataraaraaiA.  Oala«ia,  CaaaSa 

RAYBESTOS-MANHATTAN,  INC.,  Mmaltciarars  of  Atbotle*  Ttililtt  •  Ttfloo  Product*  •  PkIuoi*  *  Brake  Liaiot*  *  Broke  Blacks 
Cletck  Fscinis  •  Feo  Belts  •  Radiator  Hose  *  Robber  Covered  Eoaiproeot  •  Meclwnicsl  Robber  Product*  •  Abrasive  and  Diamond  Whoot* 

Sintered  Metal  Products  •  Bowtini  Bails 
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gives  you  the  plus 
of  R/M’s  unmatched  skill, 
experience,  facilities 

*Du  Font's  trade-mark  for  its  tetrafluoroethylene  resin. 


Teflon  is  probably  the  most  important  development  of 
the  Age  of  Plastics  —  its  possibilities  look  endless.  Parts 
made  from  it  are  accomplishing  things  long  considered 
impossible  by  engineers  in  the  electronics  and  elearical 
manufaauring  fields. 

If  you  have  a  problem  to  be  solved,  the  chances  are  that 
R/M,  with  its  unmatched  skill,  experience  and  facilities, 
can  solve  it.  We  approach  every  chaUenge  with  the  view 
that  nothing  is  impossible  until  proved  otherwise. 

You  can  rely  on  R/M  for  three  things;  dependable  source 
for  Teflon  rods,  tubes,  sheets  or  tape;  fabrication  of  Teflon 
parts  to  your  specifications;  collaboration  in  the  search  for 
new  uses  to  which  this  remarkable  product  can  be  put. 

Teflon  Properties:  High  resistance  to  acids  and  gases  even  at 
high  temperatures  •  Moisture  absorption  zero  *  Unafleaed  by 
weather  *  Excellent  heat  stability  up  to  300° F.  in  continuous 
operation  *  As  tape,  leave)  no  carbon  residue  along  diKharge 
path  *  High  impact  resistance  •  Nonadhesive  *  Stretches  euily 
Tensile  strength  1500-2500  psi 


(continued) 


EUCTRONS  AT  WORK 


vibration  in  paper  or  other  sheet 
material  160  inches  across  while 
fed  from  a  continuous  roll  utilizes 
an  unusual  application  of  the  trans¬ 
former  and  E-lamination  core. 

Patent  2,642,545  was  Ki*anted  to 
E.  W.  Smith  of  Melrose  Highlands, 
Mass,  for  such  an  apparatus. 

The  inventor  employs  his  ap¬ 
paratus  for  the  penetration  of 
moisture  into  paper  sheet  during 
the  manufacturing  process.  He 
points  out  that  a  vibration  of  ^nd 
inch  in  amplitude  at  360  cycles  in¬ 
volves  an  acceleration  of  500  g. 
When  such  forces  are  applied  to 
paper  for  an  appreciable  interval, 
the  water  in  intimate  contact  with 
the  paper  under  the  vibration  will 
penetrate  the  paper. 

The  mechanism  is  simple  though 
massive.  The  vibrator  is  shown  in 
Fig.  12 A,  the  coil  in  Fig.  12B  and 


. . .  highly  sensitive, 
extremely  aceurate 

H•ilalld  laftranMntf 

would  give  you  the  correct  an- 
swers.  The  Heiland  Research 
Corporation  carries  con- 

stant  program  of  research  and 

development  to  meet  the  increasing  demand  for  more  sensitive,  more 
accurate  test  equipment.  Today,  because  of  their  dependable  perform¬ 
ance  and  operation,  Heiland  instruments  are  extensively  used  in  air¬ 
craft  and  guided  missile  flight  testing,  medical  research  laboratories 
and  for  industrial  research. 


VIIIMIIC  S«IFWE 


BRIDGE  BALANCE 

and  Strain  Indicator... 


The  Heiland  ‘‘82-6"  Bridge  Bal- 
ance  provides  a 
means  calibrating  static 
dynamic  output  from  resistive 

type  transducers  or  strain  gages,  before  feeding  these  phenomena  into 
a  recording  oscillograph.  Static  and  slowly  changing  phenomena  may 
be  read  directly  on  the  highly  sensitive  output  meter. 

Write  or  wire  /or  features  and  specifications. 


FIG.  12 — Vibrating  table  (A)  is  shaken 
by  current  in  coil  (B)  shown  in  cross-sec¬ 
tion  at  (C) 


HSW'T/t^LuuL  M.<l.l  119 

AMPLIFIER  SYSTEM 


a  croas-section  of  the  coil  applied  to 
the  E-lamination  core  is  shown  in 
Fig.  12C.  When  audio  frequencies 
are  applied  to  the  coil  in  the  range 
from  60  to  500  cycles  vibrations  are 
set  up  in  the  surface  of  the  struc¬ 
ture. 


A  complete  measuring  system 
including  Oscillograph.  Ampli- 
Bridge  Balance  units. 

Can  be  in 

a  relay  or  EHfllBflEfliRRifl^BIflfll^l 

placed  side  by  side  on  table  with 

equal  ease  and  simplicity.  Relay  rack  mounts  are  available  for  all  units. 
Removable  shock  mount  bases  are  available  for  installation  in  moving 
vehicles,  aircraft,  etc.,  where  shocks  and  accelerations  are  encountered. 
Housed  in  a  rugged,  yet  lightweight  cast  aluminum  case  finished  in 
attractive  silver-gray  gloss  enamel. 

Write  or  v'ire  for  features  and  specifications. 

The  Heiland  "82-6"  Bridge  Balance  end  Model  119  Amplifier  System 
are  available  for  immediate  delivery. 

Free  catalog  of  other  Heiland  equipment  sent  on  request. 


T-W  C-R  Tube 

In  patent  2,630,544  granted 
J.  W.  Tiley  and  a.s8igned  to  Philco 
Corp,  Philadelphia,  Pa.,  there  ia  de¬ 
scribed  a  technique  for  producing 
a  high-intensity  spot  on  cathode- 
ray  tuljes  although  the  tube  is  de¬ 
signed  for  low-voltage  operation. 

The  traveling-wave  tube  tech¬ 
nique  applied  to  this  device  is  shown 
in  Fig.  13,  In  the  neck  of  the  cath- 
oderay  tube  a  helical  structure  is  in¬ 
serted  with  a  channel-like  con¬ 
struction  ojien  to  the  outer  surface 
of  the  neck.  A  coil  around  the  neck 
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ELECTRONS  AT  WORK  (conHiiMd) 

energized  from  a  d-c  source  pro¬ 
duces  a  concentrated  magnetic  field 
that  acts  upon  the  beam  traveling 
through  the  neck  to  keep  it  cen- 


riUMESCHI  SCKEI 
HKH  INTENSiTr  sni. 


HEllCAl  BEAN  ACCELEIATN 
FOCUSHK 

ro  NIEA  MU 

-SOUHCE  ; 


ElECtlM 

Wl  nacbetic'  ^ 

DEFIECTIM  COtlS 
roST  ACCEIEIATIW  ElECTtOK 


FIG.  13 — Trcrr«UB9-waT*  c-r  tub*  givM 
hlgh-lBl«nsit7  tpot 


tered,  adding  velocity  to  the  beam 
in  its  traverse  through  the  helix 
and  magnetic  fields.  The  velocity 
gradually  increases  as  it  goes 
toward  the  screen  of  the  crt. 

.  The  helix  is  energized  with  a 
high-frequency  field.  The  inter¬ 
action  between  the  high-frequency 
field  and  magnetic  field  produces 
acceleration  of  the  beam  to  a  much 
higher  velocity  than  is  experienced 
with  high  potential  d-c  acceleration 
customarily  employed  in  crt  opera¬ 
tion.  The  result  is  a  brighter  spot. 

Ceramic  Klystron 

W.  W.  Eitel  and  J.  A.  McCullough 
are  the  inventors  of  a  “High- 
Power  Klystron”  tube  that  is  dis¬ 
tinguished  from  more  familiar 
tubes  by  its  unique  structure.  The 
invention  was  granted  patent  2,- 
629,066  and  is  assigned  to  Eitel- 
McCullough  Inc.,  San  Bruno,  Calif. 

The  novel  feature  of  this  klys¬ 
tron  (Fig.  14)  is  the  construction 
using  ceramic  material.  The  outer 
walls  of  the  cavities  and  drift  tube, 
in  one  embodiment,  are  ceramic, 
while  the  drift  tube  and  cavity 


Famous  for 


SENSITIVITY 


ACCURACY 


VOLTAGE  RANGE . 001  v  to  100  v 

FREQUENCY  RANGE . 10  cps  to  150  kc 

ACCURACY . 2%  ENTIRE  RANGE 

INPUT  IMPEDANCE . 'A  mog  shuntod  by  30  uuf 

o  Stability  insured  by  the  exclusive  use  of  wire-wound  resistors  in  the 
attenuator  and  feedback  network. 

O  Same  accuracy  of  reading  at  ALL  points  on  the  logarithmic  voltage  scale 
and  linear  decibel  scale. 

•  Only  ONE  voltage  scale  to  read  with  decade  range  switching. 

O  No  “turn-over”  discrepancy  on  unsymmetrical  waves. 

0  Accessories  available  to  extend  the  range  to  20  uv  and  to  10  kv. 

•  Provides  70  DH  amplifier  flat  within  1  DB  from  10  cps  to  150  kc. 

Write  far  further  detoiU  of  thig  and  other  BaUantine  voitmeterg  and  acceggorieg 


liifT  Tiu  saneiTs 


FIG.  14 — Ceramic  constiuctton  ol  Uy- 
stron  (A)  con  also  toko  the  form  (B) 
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Du  Pont  “TEFLON”  provides  high-temperature  insuiation 

Dielectric  properties 
remain  constant  over 
wide  temperature  range 


Terminals  made  by 
Sealectro  Corp., 
New  Rochelle,  N.  Y. 


mm 


••C.  W.  »  Ml  0*' 

■mu  neNOs  KMt  Mmi  uvmo 

...THtOUOH  CNfMISrty 


Polychemicals 

DEPARTMENT 

PLASTICS  •  CHEMICALS 


StandofT  and  feed-thru  insulator  terminals  often  fail  in 
service  due  to  high-temperature  breakdown.  Cracking 
hrequently  occurs  during  degreasing  operations.  And 
breakage  may  occur  during  manufacture.  Today’s 
equipment  and  operating  conditions  require  terminals 
that  eliminate  these  failures  and  provide  improved, 
lasting  performance. 

In  designing  such  improved  terminab,  Sealectro  Cor¬ 
poration  sought  an  insubting  material  that  had  good 
dielectric  properties,  resistance  to  high  operating  tem¬ 
peratures  and  chemical  attack,  and  the  toughness  and 
resiliency  to  eliminate  breakage  and  cracking.  And  it 
had  to  provide  for  simple,  positive  installations. 

They  chose  Du  Pont  “Teflon”*  tetrafluoroethylene 
resin.  “Teflon”  b  an  exceUent  insulator.  Its  dielectric 
constant  (2.0)  and  loss  factor  (0.0005)  are  unaffected  in 
temperatures  from  — 80“F.  to  400®F.  Du  Pont  “Teflon” 
b  inert  to  all  chemicab  except  molten  alkali  metab  and 
fluorine.  It  b  tough,  durable  .  .  .  will  not  crack  or  arc. 
And  the  one-piece  terminab  assure  simple,  tight,  last¬ 
ing  installations. 

Du  Pont  “Teflon”  serves  many  uses  in  electrical 
equipment— coaxial  spacers,  insubtion  for  wire,  cables 
and  motor  windings,  and  other  parts  where  high  tem¬ 
peratures,  service,  dblectric  strength  and  durability  are 
required.  Perhaps  it  can  help  you  improve  or  develop  a 
product.  For  full  information,  write  E.  I.  du  Pont  de 
Nemours  &  Co.  (Inc.),  Poly  chemicab  Department, 
Room  221  IT, Du  Pont  Bldg.,  Wilmington  98,  Debware. 


ELECTRONICS  — November,  1953 


Went  mer*  Mfonaetioa?  Um  post  cord  oa  tail  poge. 


TMISWTTtH 

Hccnci 


Titiimmi 

•Ectini 


fUlSE 

riEonEiP 

DllltE* 


5»EEf 

CHttaEl 


SHEEf 

CKtanEl 


Voyag«r 

The  finit  one-case  professional 
recorder  for  remotes  •—  rug¬ 
ged,  light,  reliable.  Complete 
with  line  level  amplifier. 
$499.50.  Other  units  available 
with  10  watts  of  audio  from 
$590.00. 

Standard  Magnacerdar 

PT63-AH  recorder  includes  a 
3-head  assembly  for  monitor¬ 
ing  directly  from  the  tape. 


Wont  more  infermatien?  Um  pod  card  os  hut  pogo. 


The  operation  of  the  dual  scan¬ 
ning  radar  system  is  illustrated  in 
;  the  simplified  block  diagram  of  Fig. 
15. 

The  system  may  be  so  adjusted 
'  that  each  transmitter-receiver 
I  system  and  its  antenna  covers  a 
I  different  elevation  sector  to  expand 
o  I  the  elevation  range  of  a  radar 
i  system  of  the  ppi  type. 
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'  ELECTRONS  AT  WORK 


(continued) 


FIG.  IS — ^Duol  radar  to  givs  better  reso¬ 
lution  for  blqb-speed  torgets 


m-CAH 


level  mixing  of  three  channels. 
$850  complete. 

MagnaCordatta 

A  professional  Magnecorder 
enclosed  in  smart  blond,  ma¬ 
hogany,  or  black  lacquer  cab¬ 
inet,  M25.00.  Also  offered  as 
the  new  Portable  MagneCor- 
dette  —  a  complete  record- 
playback-P.A.  system  in  a 
single  carrying  case,  $499.50. 

Naw  Magnacord  M-80 

Watch  for  the  brilliant  new 
Magnecord  M-80  at  your  deal¬ 
er's  —  the  finest  tape  recorder 
ever  built  for  the  price.  Fea¬ 
tures  push-button  controls, 
slot  loading,  15  kc  response 
at  74  ips! 


looR  vndar  "racordnri"  in  tha 
pbana  book  for  vowr  c/nofor'i  na 


aamctyu 


2iS  WEST  OHIO  ST.,  CHICAGO  10,  III 
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inner  walls  are  coated  with  metal 
in  a  thin  layer.  In  the  manner 
shown  in  Fig,  14,  the  inventors 
have  overcome  a  problem  that  has 
stood  in  the  way  of  designing  high- 
power  klystrons.  It  is  conceivable 
that  the  device  can  speed  the  de¬ 
velopment  of  uhf  and  microwave 
transmission  at  higher  power 
levels. 

Dual  Radar 

Those  familiar  with  ppi  radar 
techniques  can  appreciate  the  ad¬ 
vantages  of  the  “Dual  Scanning 
Antenna  Radar  System”  invented 
by  W.  A.  Huber  and  N.  T.  Volsk. 
The  invention  was  granted  patent 
2,627,069,  which  is  assigned  to  the 
United  States  of  America,  Secre¬ 
tary  of  War. 

During  the  long  period  of  one 
rotary  sweep  in  a  rddar  system  em¬ 
ploying  the  ppi  display,  target  ob¬ 
jects  may  move  a  considerable 
distance.  These  inventors  have  de¬ 
vised  a  dual  radar  system  opera¬ 
ting  to  provide  beams  going  out 
in  two  directions  each  180  deg  op¬ 
posed  to  the  other.  Thus,  while  the 
upper  part  of  the  radar  scope  is 
displaying  the  reflection  from 
targets  in  one  direction  the  lower 
shows  reflections  from  the  other 
direction. 


MOLONEY  mhe/*Core  elecironic  cores 


. . .  for  Any  Electronic  Application 


Moloney  HiperCore  Electronic  Cores  assure  better  transformer 
performance  because  of  their  advanced  wound  core  design.  These 
wound  cores  have  greater  flux  carrying  capacity  and  lower 
losses  than  other  types  of  cores  of  comparable  sizes.  In  addition 
to  better  performance,  a  smaller,  lighter  core  is  obtained.  In 
electronic  applications,  where  size  and  weight  are  critical, 
Moloney  HiperCore  Electronic  Cores  are  particularly  desireable. 
Because  they  are  wound  cores,  savings  in  assembly  time  can  be 
favorably  reflected  in  accelerated  production.  Rigid  produaion 
control  assures  cores  that  test  well  within  industry  standards. 
More  than  1000  standard  sizes  are  available  and  special  sizes 
can  be  made  for  specific  applications,  if  desired. 


Mo(o«My  Hip«rCor«  B«<troiik  Cotm  or*  wound  witN 
groin  oriontod  tilicon  itool  of  1,2, 4  or12  mil  thicknOMOt. 


Writ*  lodoy  for  bollotin  St-ZOS  containing  •pocMcoHonc, 
Mffwmonco  dota  ond  prl<.oc  on  ovor  300  •tack  •!•••. 


ManmfMctttrersofPou'erTI'ramformtra  •  Distribution 
T^ransfortners  •  Ijoad  Ratio  Control  T ransjormert 
Step  Voltage  Regulators  •  Unit  Substations 
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contact  throughout  the  life  of  the 
resistor  without  soldering  or  braz¬ 
ing,  fixture  construction  is  suffi¬ 
ciently  heavy  and  precise  so  that 
breakage  of  the  brittle  ceramic 
bodies  rarely  occurs. 

The  resistors  are  baked  at  300  F 
both  before  and  after  capping. 
Baking  has  been  found  to  give  a 
better  contact  and  to  stabilize  the 
value  of  the  carbon  coating.  Even 
though  nowhere  near  the  melting 
point  of  the  silver  plating  on  the 
caps,  this  temperature  promotes  a 
type  of  amalgamation  of  the  silver 
with  the  carbon. 

The  resistor  body  is  placed  in  the 


Socket  Subassembly  Turntable 


Motbod  of  ualng  turutobte  to  opood  trainiiig  of  now  workon  in  Puerto  Rico  oloctronic 
plant  making  military  radio  and  radar  oguipmont 


In  subassembly  work  on  sockets 
for  military  radio  equipment,  a 
30-position  plywood  turntable 
makes  it  unnecessary  for  new  work¬ 
ers  to  remember  more  than  one  part 
or  lead  at  a  time.  When  used  in  the 
plant  of  Caribe  Aircraft  Radio 
Corp.  in  Coamo,  Puerto  Rico,  this 
training  aid  rapidly  developed  the 
skill  of  new  workers.  These  work¬ 
ers  were  soon  able  to  remember  as 
many  as  24  different  parts  and  in¬ 
stall  them  in  sequence  on  a  single 
socket  without  using  the  turntable, 
even  though  they  had  never  before 
been  in  a  factory. 

When  using  the  turntable,  the 
operator  first  places  an  empty  socket 
dn  each  of  the  80  wood  blocks  which 
serve  as  positioning  jigs.  She  then 
assembles  the  first  wire  on  each  of 


the  30  sockets  in  turn.  Next  she 
looks  at  the  finished  sample  and  pro¬ 
ceeds  to  put  on  the  second  wire  or 
part  in  accordance  with  its  position 
on  the  sample.  This  continues 
until  all  parts  have  been  assembled, 
after  which  the  operator  solders  all 
connections  on  each  socket  in  turn. 

The  wood  turntable  is  cut  out  of 
3 -inch  plywood  and  mounted  on  ball 
rollers  for  easy  turning  on  its 
center  pivot. 


Residitor-Cappiiig  Machine 

Two  AIR  CYLINDERS  operating  in 
synchronism  serve  to  press  metal 
end  caps  onto  deposited  carbon  re¬ 
sistors.  Although  considerable 
force  is  employed  here  to  obtain  a 
friction  fit  that  will  maintain  good 


Romoving  copped  rootetor  from  fixture 
at  air-Tia*  aetup,  uring  tweeaera  haring 
Iowa  wrapped  with  adhoalr*  top*  to 
prevent  acrotching  of  depooHed  corbon 
cooting  on  ceramic  body 
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Pulling  a  rabbit  out  of  a  hat  is  fine 
for  entertainment,  we  agree.  But  not  even  a 
magician  can  make  good  on  the  fantastic 
claims  attributed  to  cheaper  solders,  the  mystery 
alloys  with  a  secret  ingredient,  that  are 
supposed  to  equal  the  performance  of  higher 
tin  content  solders.  Today,  as  always,  Kester 
believes,  the  quality  of  the  soldered  connection 
is  what  counts  . . .  not  an  infinitesimal 
saving.  That’s  why  Kester  Solder  has  been  a 
"star  performer’’  for  more  than  50  years! 


For  your  specif ie  solder  requirements, 
remember  Kester  "44"  Resin,  "Resirt-Five”  or  Plastic 
Rosin-Core  Solder . . .  with  exact  core  size  or 
flux-content  "tailored"  to  every  job. 


4204  Wrightwood  Avenue,  Chicago  39,  Illinois 
Newark  5,  New  Jersey  •  Brantford,  Canada 
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Footage«Mea8iiriiig 
Coil  Winders 

To  WIND  PRECISION  wire-wound  re¬ 
sistors  to  very  nearly  the  exact  re¬ 
quired  resistance,  from  wire  that 
may  be  as  small  as  No.  52,  special 
motor-driven  winders  that  place  a 
very  low  stress  on  the  wires  and 
indicate  footage  rather  than  turn." 
have  been  developed  by  Hycor  Co. 
for  use  in  its  Vega  Baja,  Puerto 
Rico  plant. 

Direct  operation  of  a  Veeder 


Placing  rMiator  body  on  podiMlal  of  flxturo  wi(h  twoours  haring  triongulor  ploatic 
■hoolt  rirotod  to  Inaldot  oi  iowt.  Currod  grooro*  in  plattic  piocos  conionn  to  tkapo 
oi  rosittor  body 


grooved  center  pedestal  of  the  fix¬ 
ture  with  plastic-lined  tweezers  to 
prevent  contamination  of  the  coat¬ 
ing.  The  operator  next  places  end 
caps  with  attached  leads  in  the  re¬ 
cesses  of  the  air  cylinder  plungers. 


Operation  of  the  foot  valve  then 
brings  the  plungers  together,  forc¬ 
ing  the  caps  onto  the  resistor.  This 
technique  is  used  in  the  San  Juan, 
Puerto  Rico  plant  of  Radell  Corp. 
for  their  deposited  carbon  resistors. 


Inspecting  Molded  Tube  Bases 


Setup  (or  winding  ptecieion  retiatore  ioi 
computer*.  Counter  mounted  on  top  oi 
winder  indicote*  actual  icotage  rather 
than  turn*.  Wire  is  being  drawn  from 
spool  on  shelf  oi  bench 


r  H 
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Loading  tube  base  upside  down  onto  tapered  die  of  automatic  inspecting  machine 


Molded  plastic  octal  bases  for  tubes 
are  inspected  at  high  speed  in  a 
bench  press  having  a  six-station 
dial  feed,  after  staking  of  pins.  The 
bases  are  loaded  on  tapered  dies  by 
the  operator,  and  carried  by  the 
feed  turntable  to  a  ram  where  a 
spring-loaded  hollow  punch  applies 
a  80-pound  force. 

The  punch  has  an  arm  that  con¬ 
tacts  a  snap-action  switch  which  is 


actuated  when  a  part  breaks  under 
load,  thereby  turning  on  a  signal 
light  to  warn  the  operator.  She 
then  stops  the  press  and  removes 
the  defective  part  manually. 

Parts  which  pass  the  test  are 
lifted  from  the  dies  by  a  pickup 
arm,  then  blown  into  a  chute  by  an 
air  blast.  About  2,000  parts  an  hour 
are  inspected  with  this  setup  in  Syl- 
vania’s  Warren,  Pa.  plant. 


counter  by  the  wire  requires  appre¬ 
ciable  torque,  with  resulting 
stretching  of  the  wire.  If  this  oc¬ 
curs,  the  resulting  strain  in  the 
wire  would  produce  a  resistance 
change.  A  resistor  that  was  wound 
to  correct  value  would  then  change 
in  value  during  removal  of  the 
strain  in  subsequent  oven  heating. 

To  measure  footage,  the  wire 
runs  over  a  ball-bearing  pulley  to 
which  is  attached  a  commutator. 
This  commutator  acts  in  conjunc¬ 
tion  with  a  wire  brush  to  give  one 
electrical  pulse  for  each  unit  length 
of  wire  passing  over  the  pulley. 

Commutator  pulses  operate  a  sen¬ 
sitive  d-c  relay,  using  power  ob¬ 
tained  from  a  selenium-rectifier 
power  supply.  The  relay  in  turn 
operates  the  standard  115-v  a-c  coil 
of  the  counter.  This  arrangement 
minimizes  burning  of  the  delicate 
commutator  contacts. 

Because  of  the  strain-minimizing 
requirements,  a  number  of  different 
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LET  HERMASEAL  HELP  YOU 
WITH  HEADER  AND 
SEALED  RELAY  ASSEMBLY 
PROBLEMS! 


SimpI*  or  complox,  rtondord  or  tpodol,  Hormorool  mokoi  Ihom  oN,  3-«l«clrodo 
cryslol  hotdor  botot,  standard  octal  hoodors  up  to  1 8-l*rminal  boodon  ovoilablo 
in  complot*  rang*  of  tix*s,  stylos  and  pottoms.  H*rmas*al  con  do  th*  wiring  and 
supply  oncloturos,  wilb  •ilh*r  dry  air  fill  or  vacuum*  pump*d  and  pr*ssur*-fiH*d 
with  dry  nitrog*n,  for  r*lays,  transformors,  choli*  coils,  ate.  H*rmas*al  h«rm*ticaHy 
s*al*d  ass*mbli*s  m**t  oil  spacifications,  or*  availabi*  in  wide  rong*  of  six*s  and 
adaptations  to  m**t  sp*cific  r*quir*m*nts. 


C 


imaseai 


END  CAPS  FOR  CONDENSERS 
FIVE  STANDARD  SIZES 
TO  FIT  MOST  NEEDS! 


Wh*n  you  n**d  Tubulor  button  End  Cops  for  cond*ns*rs  .  .  .  and  cops  that  must 
m**t  high  quality  standards  ,  .  .  y*t  cost  is  a  foctor  .  .  .  and,  you  n**d  lh*m  in  o 
hurry  .  . .  coH  on  H*rmas*all 

H*rmas*ol  is  o  top  spociolist,  o  pion**r  in  h*rm*licolly  s*al*d  lorminals,  s*al*d 
h*od*rs  and  alli*d  ports  for  th*  radio- *l*ctronics  industry. 


€ 


irmaseat 


HERMASEAL  GLASS  SEAL 
TUBES  HELP  SPEED-UP 
ASSEMBLY! 


You  con  sov*  tim*,  cut  down  on  r*i*ctt  bocous*  H*rmas*al  S*al  Tubas  hov* 
m*tolix*d  *nds  for  *asy  soldaring  to  and  ceps.  Hormosaol  S*al  tubas  or*  ovailobio 
in  o  wid*  rang*  of  stock  ond  spaciol  stylos  and  six**. 


THE  HERMASEAL  COMPANY,  INC. 


ELKHART  10,  INDIANA 
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Wont  mar*  informoti**?  Us*  post  cord  •*  lost  p«g«. 
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PRODUCTION  TECHNIQUES 


•  applicable  to  both  AC 
carrier  and  DC  servo 
systems. 

•  built-in  low  frequency  sine 
wave  generator  for  ob¬ 
taining  frequency  response 
of  DC  servo  systems. 

•  built-in  electronic  sweep 
with  no  sweep  potenti¬ 
ometer  to  wear  out  and 
require  replacement. 

•  dynamic  frequency  control 
range  of  200  to  1. 

If' rite  for  bulletin 

X  giving  complete  specifications, 


Hum  BMihodi  of  tnpportiiig  tpools  tor 
coU  wlndor.  FIumI  wiro  is  drown  dl- 
rocdy  up  from  spool  standing  on  and. 
Friction  box  orrangomont  at  loll  Is  nsod 
ior  hsorior  wiro.  Simpis  shaft  mount¬ 
ing  at  lowor  right  Mnrss  for  stiU  bsor- 


SERVOSCOPE  is  a 
versatile,  time-saving 
test  instrument  for  use 
in  the  development  of 
all  types  of  ^rvo- 
mechanisms  and 
Process  Controls. 


arrangements  for  unreeling  the 
spools  of  resistance  alloy  wire  are 
employed.  The  finest  wire,  which 
is  No.  52  Evanohm  nickel-chrome, 
is  pulled  directly  off  one  end  of  the 
spool.  Tangling  is  prevented  by 
drawing  the  wire  between  two 
loosely  clamped  felt  pads  just  above 
the  spool.  These  pads  are  cemented 
to  the  jaws  of  an  ordinary  spring- 
type  clothespin  that  is  taped  to  the 
strap  iron  frame  screwed  to  the 
shelf  at  the  rear  of  the  workbench. 

For  somewhat  heavier  wire, 
around  No.  40,  the  spool  is  placed 
on  the  horizontally  mounted  shaft 
of  an  improvised  tension  control 
unit.  A  metal  disc  is  mounted  on 
this  same  shaft  inside  of  the  hous¬ 
ing  of  the  tension  box.  A  knob  on 
the  outside  permits  varying  the 
positions  of  oiled  felt  pads  that 
bear  against  the  surface  of  the 
disc,  to  change  the  amount  of  fric¬ 
tion  and  thereby  change  the  tension 
at  which  the  wire  is  unreeled. 

The  overhead  pulley  just  above 
this  spool  of  wire  is  on  an  arm,  that 
is  pivoted  about  an  inch  from  its 
opposite  end.  Two  coil  springs  in 
series  are  connected  from  the  rear 
end  of  this  arm  to  a  fixed  point  on 
the  base  of  the  tension  unit.  The 
heavier  of  the  two  springs  takes 
care  of  large  overall  variations  in 
wire  tension  such  as  occur  when 


Wont  mort  lnfeniMHeii?  Um  pe*i  card  m  lost  page. 
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ELECTRO 


MECHANICAL 


Engineers 


For  retoarch  and  davalopment 
off  electro-mechanical  radar  and 
computing  equipment. 


Significant  advancements 
in  the  fields  of  airborne  radar  and 
fire  control  systems  are  requiring  further  applications 
of  electro-mechanical  techniques  in  the 
Hughes  Radar  Laboratory. 


The  company 

Hughes  Research  and  Development  Laboratories, 
located  in  Southern  California,  form  one  of  the  nation’s 
leading  electronics  organizations.  The  Laboratories  are 
presently  engaged  in  the  development  of  advanced 
electronic  systems  and  devices  which,are  produced 
by  the  Hughes  manufacturing  divisions. 

Areas  of  work 

The  work  calls  for  devising  reliable, 
maintainable,  manufacturable  designs  for 
precision  equipment  developed  in  the  Hughes 
Radar  Laboratory.  The  equipment  consists  of 
mechanical,  electronic  and  microwave  devices  and 
systems  to  be  manufactured  in  quantity.  The  equipment 
designs  require  the  use  of  such  advanced  techniques  as 
subminiaturization,  unitized  “plug-in”  construction, 
with  emphasis  on  design  for  volume  production. 
Knowledge  of  electronic  components,  materials, 
finishes  and  specifications  is  useful. 


The  future 

Engineers  experienced  in  the  field  of 
electro-mechanical  design  for  production 
or  those  interested  in  entering  this  field  will 
find  outlets  for  their  abilities  and  imagination  in 
these  activity  areas.  New  electro-mechanical  techniques 
^re  opening  new  applications  for  airborne  electronic 
equipment.  Hughes  engineers  will  have  the  full 
benefit  of  working  experience  in  these 
fundamental  developments. 


Assurance  is  required 
that  the  relocation  of  the  applicant 
will  not  cause  the  disruption  of  an  urgent 
military  project. 


Address  resume  to 


Scientiffic  and  Engineering  Staffff 


Hughes 

▲ 

i  Research  and  Development  Laboratories 

I  Culver  City,  Los  Angeles  County,  California 


PRODUCTION  TECHNIQUES  (contliiued) 


Method  of  using  two  springs  In  sorlss 
at  snd  of  puUs7  arm  to  oquollss  both 
long-term  and  short-term  Toriotlons  In 
tension  of  wire  being  unreeled 

the  wire  sticks  between  turns  as  it 
comes  off  the  spool,  while  the 
lighter  and  more  flexible  spring 
serves  to  absorb  rapid  momentary 
vibrations. 

For  still  heavier  wire,  around 
No.  26,  a  simpler  horizontal  shaft 
is  used  for  the  wire  spool.  Two 
metal  bars,  supported  on  a  base 
plate,  are  fastened  to  the  shelf  of 
the  bench.  Between  one  vertical 
metal  support  and  the  flanged  cone 
on  the  shaft  is  an  oiled  felt  washer. 
By  changing  the  setting  of  a 
thumbscrew  pushing  against  the 
other  end  of  the  shaft,  the  friction 
between  the  cone  and  the  felt  can 
be  varied  to  control  unreeling 
tension. 

Encasing  Resistors  in 
Kel-F  Sleeves 

A  HEATED  FORMING  tool  mounted 
on  the  end  of  a  vertically  clamped 
soldering  iron  is  used  for  flaring 
the  ends  of  thermoplastic  sleeves 
required  as  additional  insulation 
for  deposited  carbon  resistors  in 
some  applications. 

The  tubing  used  for  this  purpose 
is  monodichlorotrichloroethylene, 
marketed  under  the  trade  name  of 
Kel-F.  This  material  comes  in  long 
lengths  of  tubing,  and  is  cut  to  pre¬ 
cisely  the  required  short  lengths 
with  an  ordinary  paper  cutter. 

Since  only  relatively  low  temper¬ 
ature  is  required  for  softening  this 
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Hughes  Diodes . . ,  - « - 

A  New  Standard  of  Reliability 

Reliahility  in  a  germanium  diode  is  determined  principally  by 
permanent  freedom  from  the  two  major  causes  of  diode  failure- 
moisture  penetration  <f  the  diode  envelope,  and  electrical 
instability  under  extreme  operatir^  conditions. 


HUGHES  GERMANIUM  DIODES  arc  designed 
to  prevent  such  failures  through  two 
exclusive  features: 

1.  FusiOH  SMiing— The  glass-to-metal 
seal,  proved  in  billions  of  vacuum  tubes, 
is  incorporated  to  full  advantage  in 
diode  manufacture  by  the  Hughes-de¬ 
veloped  process  of  fusion  scaling  at 


high  temperature.  The  result  is  a  rigid 
one-piece  glass  envelope  impervious 
to  moisture. 

2.  100%  TAtting  — Hughes  ioo%  testing 
procedures  invite  instabilities  to  occur 
prior  to  shipment,  assuring  rejection 
of  every  defective  diode.  Each  HUGHES 
DIODE  is  humidity-cycled,  temperature- 
cycled,  JAN  shock-tested,  and  electri¬ 


cally  tested  under  vibration.  This 
testing  procedure  insures  the  operation 
of  HUGHES  DIODES  under  adverse  condi¬ 
tions  of  moisture,  temperature,  vibra¬ 
tion  and  severe  shock. 

RcliabiUty  of  HUGHES  DIODES  has  been 
proved  in  airborne  miliury  electronic 
equipment  for  navigation,  fire  ccmuol, 
and  guided  missiles. 


HUGHES  GERMANIUM  DIODE  ELECTRICAL  SPECIFICATIONS  AT  25*  C. 

II  T«*t  j'MiRimum]Minimum  [  MiRimum 

fttTMA  I  I  InverM  I  Fonvtrd  I  lnv«rM 

I  Current  I 

(m») 


Addreta  inquiriaa  to  Dapt.  E 


High 

BACk 

Rniit*nc« 


Hughes 


High 

Back 

Rcsiilanc* 


High 

B*ck 

Rnittanc* 


1N126**  _  79_ 

TiTml”  ““izf 
'Tni781~  so' 


*Thit  volltgt  *t  which  dynamic  ratlitanca  It  zaro  undar  (paciflad  eonditiont.  Each  Hughat  Dioda  it 
lubjactad  to  a  voltaga  riting  lintariy  at  90  voitt  par  tacond. 

•*Formarly  1 N69A.  tFormarly  1N70A.  tFormarly  INBIA. 

Q  1953,  N.  A.  C. 


In  addition  to  HBThiA-rcgistered  types, 
HUGHES  DIODES  are  also  suppli^ 
100%  factory-tested  to  a  wide  range  of 
customer  specifications,  including 
high-temperature  retirements. 


FUSION  SEALED  IN  GLASS 


for  electrical  stability 
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Want  mort  infoniMHon?  Uti  pott  card  oa  lott  poga. 


Fansteel  Metallurgical  Corporation 


north  CHICAGO  lUINOIS  USA 


Dm  oi  wood  holding  tool  ior  proubig 
Kol-F  bIooto  into  hot*  In  tip  of  warm 
•oldoring  iron  lor  initial  flaro  oi  ond. 
Soldoring  iron  ia  otondard  lOO-wott  Vul¬ 
can  unit  mado  by  tho  Lonk  MIg.  Co.,  op- 
oratod  at  about  ono-thlrd  of  lino  voltago 


no  scrap ...  no  ro/ocfs ...  no  time  wcute 


plastic,  the  100-watt  soldering  irons 
employed  are  operated  at  about  38 
percent  of  line  voltage.  Heavy  cop¬ 
per  cylinders  fitted  onto  the  heat¬ 
ing  element  and  shank  of  the  iron 
serve  to  radiate  heat  as  well  as 
anchor  the  soldering  iron  to  a  piece 
of  angle  iron  which  is  in  turn 
fastened  to  the  bench.  Holes  of 
different  sizes  are  drilled  partly 
through  the  solid  tip  of  the  iron  on 
opposite  sides,  so  that  one  tip  will 
handle  both  i-inch  and  i-inch  diam- 


Whethcr  you  want  semi-fabricated  blanks  or  completely  finished  parts, 
you  will  save  by  letting  Fansteel  fabricate  your  tungsten  and  molybdenum 
components  for  you.  Fansteel  maintains  complete  facilities  for  fabricating, 
including  forming,  stamping,  bending,  deep  drawing,  forging,  machining, 
brazing,  welding,  assembly  and  finishing.  You’ll  find  Fansteel  engineering 
assistance  valuable,  tern.  Fansteel  engineers  are  long  experienced  in  the 
fabricating  techniques  peculiar  to  tungsten  and  molybdenum,  and  are 

I  well  prepared  to  design  parts  with  the  minimum  amount 
of  metal  and  lowest  fabricating  costs. 


Ano^M  hf  hydregsii  lliy- 
rotruu  •l•ctroni<  hibM.Tb* 
disks  or*  liaavy  molybd*- 
nvin  sKmI.  TK*  shafts  or* 
mod*  of  tvngstan  rod. 


tungsten  and  molybde¬ 
num,  consult  Fansteel  (without  obligation)  for  assistance 
in  design  and  most  economical  fabrication. 

Idle  hr  Nw  WsnosHrs  kstkhi:  "fARSTEfl  TIKSTEI  All  MOUIDEMH” 


Bondi  solup  for  fiaal  flaring  of  plastic 
sloovo  oTor  doposliod  carbon  rosistor. 
Right  log  of  oporotor  aciuotos  loror  that 
opons  Bpring<losod  flxturo  lor  Insortion 
and  romoTol  of  roslstors.  Slooving  is  loft 
in  contact  with  tool  odtont  tbroo  soconds 
to  obtain  doslrod  flaro 


Tungsten  t  Molybdenum 


7?50IC 
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advancement 
in  instrument 
design 


COAXIAL  METER  MECHANISM  DESIGN 
OPENS  NEW  FIELDS  OF  APPLICATION 


MOVING 

COIL 


A  now  Morion  concopi  in  th*  mochonicol  dodijn  oi  tho  moving  coil  qolvanomotor  mognotlc  tTCiMB 
ho*  tMuliod  in  a  "minioturo"  movomrai  with  poiioimonco  chotocloiistica  and  dtuobility  oncoodinq 
•zistinq  ruqqodizod  or  loquloi  ponol  instiumont*  oi  ior  giogtor  nx*  and  woiqhi.  Tho  Morion  "Coaxial'* 
oMomblr  providM  a  maqnotic  hold  oi  qroat  stronqth,  uniiormily  and  liability  which  ii  Mli-ihioldod. 
RuqqodnoM  and  stability  or*  inhoranl  in  Iho  basic  simplicity  oi  ths  dssiqn.  Tho  smoll  sis*  and  wsiqhl 
males  practical  ths  appUcolion  oi  ths  moving  coil  mschanism  as  a  component  oi  a  great  mony  slsc- 
trical  or  electronic  instruments  or  other  products.  This  is  especially  pertinent  in  aircrait  instruments 
where  sise  and  weight  are  oi  critical  importance,  yet  no  compromise  con  be  made  with  petiormonce 
and  durability. 


MACHINED 
BMASS 
COME  YOKE 


MACHINED 
SOFT  ISON 
OUTES  FOLE 
STSUCTUHE 


The  new  assembly  (see  exploded  diagram)  coirsists  essentially  oi  a  soil  iron  outer  pole  structure,  a 
non-maqnetic  yoke  and  a  magnetixed  cote  oi  such  diameters  that  the  yoke  iils  snugly  in  the  pole 
structure  and  the  core  within  the  yoke.  The  assembly  is  locked  by  attaching  the  bridge  to  the  pole 
structure  by  means  oi  two  screws— the  only  iostenings  in  the  entire  assembly.  A  locking  finger  on  the 
bridge  holds  the  cote  and  the  itame  in  position.  Rotation  oi  the  cote  yoke  is  prevented  by  the  slot  in 
the  bridge  ilange  which  engages  one  oi  the  legs  oi  the  hams.  The  moving  coil  is  contained  by  its 
pivots,  and  bearings  located  in  ths  bridge  and  the  base  oi  the  itame. 


EXFLOOED  DIAGRAM  SHOWING 
(INTERLOCKING  CONSTRUCTION 


The  basic  design  in  which  all  critical  dimensions  ore  machined  itom  a  common  center  (the  bearing 
orris)  gives  ior  mote  precise  and  unliotm  alignment  than  is  possible  with  stamped  assemblies.  The 
interlocked  assembly  assures  maintenance  oi  these  close  tolerances  and  atiords  ior  greater  rigidity 
and  strength  than  is  availabie  in  conventionol  mechanisms,  particulatly  when  mass  is  considered. 


MECHANISMS  BY  MARION 


The  Marion  "Coaxial"  mechanism  has  mony  applications,  not  orrly  in  Indicating 
instruments,  but  also  as  a  component  oi  eguipmont  utilising  the  rtroving  coil  gal¬ 
vanometer  principle,  it  is  one  oi  a  number  oi  Mechanisms  by  Marion  that  oxterrd 
the  field  oi  application  oi  moving  coil  galvanometers  where  previously  lixe,  weight 
or  peiiormance  characteristics  prevented  their  use. 

Marion  Electrical  Instrument  Company,  401  Canal  Street,  Manchester,  N.  H. 


*  Patents  Pending 


RILATIO  PRODUCTS 

Copyright  19S3  Marion  Rleo.  Instr.  Co. 


Went  mors  iRfermaHee?  Um  post  cord  ee  lost  page. 


ELECTRONICS  — November,  7953 


PRODUCTION  TECHNIQUES  (cmiHaMd) 


CloMup  Ti«w  of  final  flaring  oporotlon 
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eter  tubing  for  two  different  sizes 
of  resistors. 

As  a  first  step,  a  length  of  tubing 
is  placed  over  a  wood  peg  set  con¬ 
centrically  into  a  hole  drilled  in  the 
end  of  a  piece  of  broom  handle  that 
serves  as  a  holding  tool.  With  this 
tool,  the  sleeve  is  pushed  into  the 
heated  hole  of  correct  size  for  flar¬ 
ing  the  end  inward.  There  is  no 
need  to  spin  the  sleeve  during  this 
operation. 

Next,  resistors  are  inserted  in 
these  half-closed  sleeves.  Final 
closing  of  the  other  end  is  done  at 
another  work  position.  Here  the 
resistor  lead  is  inserted  in  a  hole 
drilled  entirely  through  the  tip  of 
the  soldering  iron,  and  the  lead  for 
the  already  sealed  end  is  placed  in 
the  groove  of  a  sliding  horizontal 
fixture.  The  operator  now  releases 
a  lever  with  her  knee,  thereby  al¬ 
lowing  a  spring  on  the  fixture  to 
push  the  resistor  body  into  the  hole 
in  the  soldering  iron  for  the  final 
flaring  operation.  This  technique 
is  employed  in  the  San  Juan,  Puerto 
Rico  plant  of  Radell  Corp. 

I 

Production-Testing  UHF 
Radiosonde  Tubes 

By  Matthew  M.  Bell 

Tube  Department 
Radio  Corporation  of  America 
Harrison,  N.  J. 

This  article  describes  the  equip- 
•  ment  used  for  production-testing 
of  the  RCA  type  5794  fixed-tuned 
I  oscillator  triode  designed  for  uhf 
i  radiosonde  transmitting  applica- 
j  tions.  The  5794  consists  of  a  pencil- 
j  type  triode  and  two  integral  resona- 
i  tors  of  the  cavity  type,  one  between 
!  grid  and  cathode  and  the  other  be- 
,  tween  grid  and  plate.  The  grid- 


HERE  IS  a  single  source  able  to  supply 
all  your  requirements  for  screws,  bolts  and 
nuts.  Pheoll  offers  the  most  complete  line . . . 
the  most  extensive  stocks  available. 

Call  Pheoll  on  your  next  order. 


PHEOLL  MANUFACTURING  CO. 

3700  ROOSEVELT  ROAD,  CHKAGO  30,  kllNOIS 


NUTS  •  lOLTS  a  SPECIAL  COLD  HEADED  PRODUCTS 


pheoll 

makes  it ! 


.--SniBiil 


these  from  one  experienced  source 


MORE  THAN  37  YEARS  of  developmental  experience  make  Titeflex  a  logical  source  of  the 
components  pictured  on  this  page.  We  are  currently  in  a  position  to  supply  connectors 
and  wiring  systems  to  makers  of  aviation  and  electronic  equipment.  If  you  have  a 
problem  requiring  our  unusual  combination  of  products  and  engineering,  let  us  quote 
on  your  requirements.  The  coupon  will  bring  you  information  on  our  products. 


Tirtna  OESIOMS  and  MANUEACrUIIS-  to  cw«tom«r  H>*cMcatioiit— 
rigM  wovogvidot  and  combinations  of  rigid  and  (UKibla  wavoguidas. 
Whora  ttiara  it,  or  should  bo,  no  movomont,  or  whoro  complicotod  occottor* 
iot  mutt  bo  connoctod,  THoflox  rigid  wovoguidot  oro  tpociolly  rocommondod. 


WAViPlfX*  EICXIIIE  WAVtOlHDIS  aro  fobricotod  to  rotain  critical 
dimoniiont  —  rogardlott  of  twitting  or  bonding.  Wovoflox  wovoguidot 
mako  aitombly  ooty,  knprovo  dotlgn,  compomoto  for  oxpontion  or  inovo* 
mont.  Rubbor  jockoting  protoctt  ogointt  woothor,  corrosion,  physical  abuto. 


riTIElEX  CONNECTOR— lightwoight,  corrotion  and  moistvro  rosblont  with 
tomporatufo  rangot  of  — 65°E.  to  +400°F.  This  connoctor't  insulation 
proportios  will  pormit  3500  volts  at  too  lovol,  1200  volts  at  50,000  foot 
altitudo.  Connoctor  is  availabio  with  2  or  3  pint.  7  omporos.  Woight 
%  of  ounco.  Sizo  2*  in  longth. 


riTEElEX  CUSTOM  WIRING  SYSTEMS  oro  corrosion  rosistont,  moisturo 
proof,  prossuro-tight  and  officiont  at  tomporaturos  of  —  65°P.  to  +400°P. 
Con  bo  fumiihod  with  TltoRox  or  standard  AN  connoctors  for  a  wido 
rango  of  torvico  roquiromonts.  Con  bo  shoothod  with  motol  braids,  fibor 
glass  or  nylon— and  jockotod  with  silkono  or  othor  compounds. 
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plate  cavity,  tunable  to  1,680  me, 
haa  a  minimum  power-output  rating 
of  300  milliwatts.  A  frequency  ad¬ 
justment  screw  is  provided  for  fine 
tuning  over  a  range  of  ±.  12  me. 

Production-testing  for  the  5794 
involves  mechanical  adjustment  of 
the  grid-plate  cavity  so  that  it 
operates  at  the  correct  frequency 
and  meets  the  specifications  for 
minimum  allowable  power  output 
Both  power  and  frequency  are 
measured  under  fixed  conditions  of 
tube  electrode  voltage.  A  further 
requirement  is  that  the  cavity  be 
terminated  in  an  r-f  output¬ 
measuring  system  having  a  charac¬ 
teristic  impedance  of  50  ohms  and 
a  vswr  not  exceeding  1.10. 

The  measuring  facilities  to  be 
described  are  unusual  in  that  they 
are  combined  in  a  single  piece  of 
equipment  which  is  specificaliy  de¬ 
signed  for  use  in  the  factory  and 
can  be  operated  by  semi-skilled 
factory  personnel. 

Ataembly  Technique 

Assembly  of  the  fixed-tuned  RCA 
type  5794  oscillator  triode  for  radio¬ 
sonde  service  at  1,680  me  involves 
mounting  the  pencil  triode  in  a 
cavity  to  provide  two  integral  reso¬ 
nators  requiring  precise  dimen¬ 
sional  tolerance. 

Adjustable  plunger-positioning 
jigs  connected  to  electronic  test 


Behind  every  \ 

product  of  \ 

Sterling  Engineering, 


Sterling  Engineering— long  a  manufacturer  of  the  very  highest 
quality  relays  and  associated  electrical  devices— now  employs  the 
complete  know-how  of  American  Machine  &  Foundry  Company,  one 
of  the  nation’s  leading  producers  of  complex  electronic  equipment. 

AMF’s  unparalleled  skill  and  experience— evidenced  in  many 
automatic  and  electronic  marvels  such  as  radar  scanning  equip¬ 
ment,  automatic  gun  mechanisms,  air  force  training  devices,  and 
Pinspotter  (the  automatic  pin  boy)— joins  Sterling’s  own  design 
and  production  knowledge  to  give  greater-than-ever  assurance  that 
AMF  Sterling  Relays  can  meet  your  strictest  requirements. 

To  be  sure  of  satisfaction,  be  sure  you  check  with  Sterling. 
Send  today  for  our  free  Catalogue.  Write  Sterling  Engineering, 
Laconia,  N.  H.  ^ 


AMKRICAN  MACHINI  k  FOUHDKY  COMPANY 


PROBLEM: 

Obtain  o  Tharmostof  El«m«nt  capable  of 
quickly  intorrupting  a  circuit  on  heavy  overloads 
before  the  Element  becomes  dangerously  overheoted 

SOLUTION: 

General  Plate  TRUFLEX*  THERMOSTAT  METAL 
with  a  Magnetic  Iron  section  added 
solved  the  problem 


A  leading  manufacturer  of  Aircraft  Circuit  Breakers  bad 
the  problem  of  obtaining  a  thermostat  element  that  would 
interrupt  a  circuit  running  up  to  several  thousand  amperes. 
Previous  elements  didn't  move  fast  enough  and  became 
overheated  and  destroyed  on  heavy  overloads. 

General  Plate  provided  the  solution  with  a  'TRUFLEX 
thermostat  element  with  a  magnetic  iron  section,  butt 
welded  to  one  end,  which  provided  magnetic  assistance 
to  accelerate  operation. 

General  Plate  fabricates  complete  TRUFLEX  thermo¬ 
stat  metal  elements  and  assemblies  for  installation  in 
your  products.  You  get  accurate  and  consistent  perform¬ 
ance  because  every  order  comes  to  you  an  exact  duplicate 
of  the  original . . .  consistently  uniform  in  tolerances, 
temperature  reaaion  and  performance,  thus  preventing 
rejects  and  costly  adjustments  in  assembly. 


General  Plate  TRUFLEX  thermostat  metal  assemblies 
are  made  to  meet  your  specific  requirements  for  temper¬ 
ature  range,  electrical  resistance,  corrosion  resistance, 
etc.  If  you  prefer  to  make  your  own  elements.  General 
Plate  will  produce  TRUFLEX  thermostat  meui  strip  to 
your  material  specifications.  Write  for  TRUFLEX  thermo- 
sut  metal  catalog  and  engineering  assisunce. 

>  ’ 

,  Yov  can  profk  by  wing 
Ganarat  Phta  CompocHa  Matalil 

MHALS  A  CONTROLS  CORPORATION 
GENERAL  PLATE  DIVISION 
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L.  H.  Terperiing  Company 


DESIGN  •  RESEARCH  •  PRODUCTION 

Microwave  Transmission  Lines  and  Associated  Components 
16  W.  6Uf  St  •  New  York  23,  N  Y.  •  Circle  6-4760 


Output  Probe  and  Coaxial  Cable 
The  r-f  output  terminal  of  the 
cavity  is  coupled  to  the  test  set  by 


Now,  we  are  happy  to  say  (because  we 
enjoy  making  new  friends)  that  some  of  the 
heat  has  been  taken  off,  and  we  are  able 
to  announce  “Limited  seating  available” — 
as  they  say  at  the  box  office. 


We  shall  be  happy  to  talk  with  you 
about  your  present  and/or  future  needs. 


Our  previous  series  of  advertisements 
in  this  publication  explained,  in  theatrical 
parlance,  that  our  design  and  production 
facilities  were  pretty  well  “sold  out”  by  the 
requirements  of  our  present  customers. 


equipment  permit  setting  the  plung¬ 
ers  of  the  cavity  to  exact  frequency 
in  a  few  minutes  in  the  RCA  tube 
plant  in  Harrison,  N.  J.  The  oper¬ 
ator  merely  turns  the  plunger-mov¬ 
ing  knobs  of  the  fixture  while 
watching  meters  on  a  test  panel. 
Air-operated  tools  then  crimp  the 
outer  housing  of  the  cavity  to  lock 
the  plungers  in  position.  The  com¬ 
plete  assembly  is  then  placed  in  an 
octal-base  adapter  for  final  per¬ 
formance  test.  One  of  these  involves 
tapping  with  a  rubber  hammer  to 
check  the  rigidness  of  the  assembly, 
as  shown  in  one  photo. 

Teet  Setup 

A  block  diagram  of  the  test 
equipment  is  shown  in  Fig.  1.  A 
pencil  triode,  a  cavity  shell  and  the 
other  associated  parts  which  com- 


FIQ.  1 — Block  dlogrom  ol  oqnipaMt  tot 
prodnctlon-tMlhig  uhf  rodloaondo  tab* 

prise  the  complete  cavity  are  as¬ 
sembled  prior  to  being  brought  to 
the  test  set  The  pre-assembled 
cavity  to  be  tested  is  then  mounted 
in  a  specially  designed  fixture  which 
holds  the  cavity  in  the  correct  posi¬ 
tion.  Gripping  jaws  engage  the 
cavity  parts  in  such  a  manner  that 
the  operator  can  adjust  both  the 
cathode  and  plate  plungers  to  ob¬ 
tain  the  desired  electrical  condi¬ 
tions  while  the  cavity  is  oscillating. 

The  regulation  of  the  contin¬ 
uously  variable  regulated  power 
supplies  used  is  better  than  1  per¬ 
cent.  This  regulation  is  required  to 
prevent  voltage  fiuctuations  due  to 
current  changes  which  occur  during 
adjustment  of  the  cavity. 
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Two  World-Famous 
Organizations  Become  One  —  and 


this  is  what 
happens. . . 


« 


Just  a  few  years  ago,  National  Pneumatic,  the  world’s 
leading  producer  of  transit  and  railroad  safety  equip¬ 
ment,  and  Holtzer-Cabot,  a  pioneer  and  leader  in  the 
electrical  held,  became  one  organization. 

Manufacturing  was  consolidated  at  the  big  Boston 
plant  of  Holtzer-Cabot.  Progress  was  swift  and  sure  in 
both  companies’  ability  to  serve  customers  even  better. 

SIX  DIVISIONS  WERE  SET  UP 

Transit  and  Railroad  •  Industrial  Activators  and 
Controls  •  Products  for  Notional  Dofonso  •  Motors  • 
Tolophon*  •  Automatic  Doors 

All  the  familiar  products,  plus  many  new  ones  are 
now  being  made  under  a  new  high  efficiency.  Design 
and  Research  Departments  have  grown  on  a  full  scale 
to  match  the  increased  activities  of  these  two  great  com¬ 
panies  —  with  some  left  over! 

To  industry  this  is  a  new,  large  and  dependable 
resource.  Research,  development  and  manufacturing 


facilities  are  available  for  mechanical,  pneumatic,  hy¬ 
draulic,  electric  and  electronic  products  either  singularly 
or  combined.  Inquiries  on  present  products  or  develop¬ 
ment  work  are  welcomed. 


NATIONAL  PNEUMATIC  CO.,  INC. 

AND 

HOLTZER-CABOT 

DIVISIONS 

lOSTON  19,  MASSACHUSmS 

N(W  YOK  •  PHIlAOfimU  •  CHICAGO 
SAirS  UniUNTATIVtS  THtOUGHOUT  THt  fUl  WOtlD 
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HOW 

DID  THE 

GET  ITS 
NAME? 


The  werd  *Wrew"  is  supposed  to  roine  from  the  Latin 
**8rrofa**  which  has  l>een  tlefined  as  **a  digger/'  from  the 
hahit  of  swine,  who  are  fond  of  rooting  up  the  earth  with 
their  noses.  However,  at  least  one  man  disagrees  with  the 
explanation.  He  figures  that  the  etymologists  have  picked 
the  wrong  end  of  the  pig.  To  him,  the  curly  tail  looks 
more  like  a  screw  than  the  nose  does.  Heads  or  tails,  tra¬ 
dition  has  made  the  word  part  of  the  language. 

Toilay,  Allmetal— maker  of  stainless  steel  screws,  Imlts, 
nuts,  and  many  other  stainless  fasteners— owes  its  goorl 
name  to  a  tradition  of  high  quality  and  fast  service.  If 
you  need  anything  from  our  line,  just  give  us  the  word. 

Our  96-page  catalog  contains  engineering  data  and 
weights  as  well  as  sizes  and  dimensions  of  stock  items. 
If  you  want  a  copy^  send  us  a  note  on  your  letterhead. 
Ask  for  catalog  53C. 
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means  of  a  specially  designed  out¬ 
put  probe  and  a  length  of  standard 
50-ohm  low-loss  coaxial  cable.  The 
probe,  the  design  of  which  is  very 
critical  to  the  operation  of  the  test 
set,  is  the  outcome  of  extensive  de¬ 
velopment  work.  Because  it  is  sub¬ 
ject  to  wear  and  considerable  abuse 
as  a  result  of  continual  handling 
each  time  a  cavity  is  inserted  or  re¬ 
moved  from  the  test  set  fixture,  the 
probe  must  be  mechanically 
rugged  and  easily  repaired.  Space 
factors  dictate  that  it  be  small.  The 
electrical  requirements  are  also 
severe ;  in  order  to  achieve  an  over¬ 
all  vswr  of  less  than  1.10,  the  probe 
must  have  a  vswr  considerably  le.ss 
than  this  value. 

A  sectional  diagram  of  the  probe 
and  its  component  materials  is 
shown  in  Fig.  2.  A  low  vswr  is 
achieved  by  maintaining  a  balance 


FIG.  2 — Ssctional  diagram  oi  output 
probo 


between  the  ratio  of  the  diameters 
of  the  inner  and  outer  conductor 
and  the  dielectric  constants  of  the 
,  insulating  materials  used. 

Because  the  vswr  of  the  measur¬ 
ing  system  must  not  exceed  1.10, 
the  output  probe  and  cable  must  be 
:  in  good  condition  at  all  times.  Nor- 
I  mally,  it  would  be  necessary  to 
'  check  the  probe  periodically  using 
,  a  conventional  laboratory-type  setup 
to  assure  this  low  vswr.  Such  an 
elaborate  check  is  avoided,  however, 
by  the  use  of  a  simplified  checking 
method.  Equipment  for  the  check¬ 
ing  method  is  included  in  the  test 
set. 

In  this  simple  check,  the  output 
!  of  a  reference  cavity  is  coupled  to 
'  a  specially  constructed  coaxial 
directional  coupler.  When  this 
I  coupler  is  terminated  in  a  60-ohm 
impedance,  the  reflected  power  is  a 
minimum.  For  any  variation  in  this 
50-ohm  termination,  an  increase  in 
j  reflected  power  occurs  and  is  in¬ 
dicated  on  a  microammeter  cali- 
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l^iecification 


Chester  ENGINEERED  plastic  insu¬ 
lation,  laboratory  and  field  tested  to 
more  than  meet  specifications  provides 
both  easier  working  qualities  and 
longer  service  life.  These  rugged  plas¬ 
tic  coatings  offer  maximum  immunity 
to  abrasion,  weather,  oil  and  most 
chemicals.  Smooth  and  pliable,  they 
pull  through  channels  and  conduit 


easily  and  offer  excellent  appearance 
in  open  wiring.  Chester  single  or  multi¬ 
conductor  wires  and  cables  are  avail¬ 
able  for  electrical,  electronic,  TV, 
radio,  telephone  and  many  other  in¬ 
dustries.  Call  or  write  for  illustrated 
bulletins,  today! 


IANG-76 

WIRES* 

SRH.  SRHV,  SMF,  Wl 


'Solid  eolof$  or  tpiral  marking 


COMMUNICATION 
WIRES  &  CABUS 

TO  SPECIFICATIONS 


WIRES  A  CARLES 

TO  SPECIFICATIONS 
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br»ted  in  terms  of  meter  readings 
versus  vswr  caused  by  the  termina¬ 
tion  mismatch.  The  operator  peri¬ 
odically  plugs  the  output  probe  into 
the  directional  coupler.  If  the  re¬ 
sultant  microammeter  reading  ex¬ 
ceeds  a  predetermined  level  (cor- 
j  responding  to  a  vswr  of  1.10),  the 
probe  and  cable  are  judged  un¬ 
satisfactory  for  use  and  are  re¬ 
moved  from  the  test  set  for  repair. 

Power  Output  Meaeurement 
The  power-output  measuring 
system  is  composed  of  a  special 
double-stub  tuner,  attenuator, 
thermistor  mount  and  thermistor 
bridge. 


RESEARCH 


HAS  ENABLED  US  TO 
PRODUCE  ONE  OF  THE 
FINEST  COMPUTERS 
AVAILABLE  TODAY 


AMPLIFIER  GROUP.  TYPE  1S-31C- 
providM  3t  contact  ctobHlMd  op- 
•rotlonol  omplificrt  for  uto  a*  iwin- 
mori,  dHforontioteri,  intcgrateri, 
and  bivortcrc.  Alto  in  tho  cabinet 
or*  all  necottory  powor  Mipplict 
and  0  complot*  tett  ponol. 


MULTIPLIER  GROUP.  TYPE  16-3U- 
ii  o  torvo-mockonical  ntwh'plior  and 
incromantol  function  fonorotor. 
Tboro  oro  30  cbonnolt,  oocli  of 
whicb  It  copablo  of  multiplying  fouc 
vorioblot  by  a  fifth. 


RESOLVER  GROUP.  TYPE  1S-31D- 
fumithot  4  rotolving  cbonnolt  ond 
12  oporotional  omplifiori.  Eoch  ro' 
tolving  channol  moy  olio  bo  utod 
for  multiplying  throo  vorioblot  by 
o  fourth.  Nrnithod  comploto  with 
lott  ponol.  roforonco  tuppliot.  ond 
powor  tuppliot. 


Plungor-Mtting  oqulpmont  Coaxial 
connocHon  at  right  gooo  to  oloctronlc 
toot  oqulpmoBt  that  moaouroo  froqttOBqy 
and  powor  output  contlnuoualy  duilag 
tho  plungor-oottfaig  oporaUoii.  laaulat* 
lug  blocks  pormlt  opplying  oporotlng 
▼ollagos  to  tubo  whllo  la  fixturo 


CONTROL  CONSOLE,  TYPE  IS-24E- 
Noutot  tho  groundod  motol  problom 
board  and  Itt  bay,  ottonuatort,  in¬ 
itial  condition  potontlomotori,  not- 
workt,  Rmitort.  and  all  oporotlng 
controlt. 


Because  each  of  the  components 
in  the  r-f  system  contributes  some 
small  error  to  the  overall  vswr,  it 
was  found  expedient  to  include  a 
stub  tuner  as  a  means  of  compen¬ 
sation.  The  stub  tuner  consists  of 
a  coaxial  section  with  two  stubs 
spaced  approximately  i  wavelength 
apart.  These  stubs  are  capacitively 
tuned.  The  use  of  capacitance  tun¬ 
ing  eliminates  contact  problems 
normally  encountered  in  shorting- 
type  stub  tuners.  However,  because 
only  a  small  capacitance  change  can 
be  achieved,  the  device  is  useful 
only  over  a  narrow  frequency 
range.  This  frequency  limitation 
presents  no  problem  in  the  test  be¬ 
cause  all  of  the  testing  is  performed 
at  the  single  specified  frequency. 


SERVO  GROUP.  TYPE  1*-31P-For 
tho  oporotlont  of  rotolving  and 
mulHplying  whon  utod  wMi  ontor- 
nol  omplHioft.  Thoro  oro  two  ro- 
lolving  and  four  torvo  muWplytng 
channoh.  Tho  oqulpmont  it  fur- 
nithod  wHh  tott  ponol  and  powor 
tuppliot. 
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ELECTRICAL 

CONNECTOR 

MONEY  CAN 


^  ~ffendi 


SCINFLEX 


ASSURES 


LOW  MAINTENANCE  BECAUSE 
IT  PERMITS  SIMPLICITY 


When  operaring  conditions  demand  an 
electrical  connector  that  will  stand  np 
under  the  most  rugged  requirements, 
always  choose  Bendix  Scinflex  Elearical 
Connectors.  The  insert  material,  an  ex* 
elusive  Bendix  development,  is  one  of 
our  contributions  to  the  electrical  con* 
neaor  industry.  The  dielectric  strength 
remains  well  above  requirements  within 
the  temperature  range  of  — 67®F  to 
+279T.  It  makes  possible  a  design  in* 
creasing  resistance  to  flashover  and 
creepage.  It  withstands  maximum  con¬ 
ditions  of  current  and  voltage  without 
breakdown.  But  that  is  only  pan  of  the 
story.  It’s  also  the  reason  why  they  are 
vibration-proof  and  moisture-proof.  So, 
naturally,  it  pays  to  specify  Bendix 
Scinflex  Connectors  and  get  this  extra 
proteaion.  Our  sales  department  will 
be  glad  to  furnish  complete  information 
on  request. 

•  Mo<«lvf*-Preel  •  Rodt*  Owt«t  •  SlnaU  five*  IntMta  • 
VlbroWvw-Rr»t  •  LigM  Waif  M  •  Mf  k  InsulaNan  RaaUtainca 

•  Hifh  Raaiatanca  lo  Fwah  and  Oih  •  Pvnfoa  Raaittanl  a 
ioay  Aaaambiy  and  DUoataoiMy  a  Fawar  ForH  than 
any  oNtar  Connador  a  Na  oddManal  aaldar  raqwlrad. 


SCINFIEC 

ELECTRICAL 

CONNECTORS 


f.sjf' pi 


Eifat  Ida;  Indh  laWMSaad  DMdaa,  IM  Uii  ttW  SI.  Nw  T*k  U,  N.  T. 

fACTOSr  IMNCN  OmCfS.- 1  IF  I.  Ftavidancia  Ava..  Safkanh,  CaW.  a  Hank . 

■Mf.,  *S«0  Coat  A«a.,  DakaM  %  Mkkifan  a  iraowar  Mdf.,  17*  W.  Wheanain 
Aaaaaa,  MNwoakaa,  Wlacaatin  a  ffs  timktU  Skaat,  Son  Frandtca  A  CalWacata. 
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SCHOOLROOMS  OF  THE  SKY 


The  world-famous  “Link  Trainer”  of  years  ago  simulated  the  very 
simple  flight  conditions  of  early  aircraft.  Yet  it  established  the  essen¬ 
tial  principle  of  a  down-to-earth  schoolroom  where  actual  flight  condi¬ 
tions  are  exactly  duplicated  ...  a  principle  that  slashed  the  cost  of 
training,  in  time  and  money. 

Today’s  Link  Electronic  Equipment  improves  upon  the  early  Link 
Trainers  in  this  principle . . .  much  as  a  postgraduate  lecture  room  has 
advanced  from  the  Little  Red  Schoolhouse.  This  complex  equipment 
simulates  the  infinitely  complex  conditions  of  near-sonic  and  super¬ 
sonic  jet  aircraft ...  a//  conditions  and  all  factors  influencing  them, 
from  take-off  to  flight  to  refueling,  navigation  and  landing,  and  it 
does  all  this  electronically. 

All  Electronic  Trainers  of  today  utilize  Link  basic  patents  on  flight 
simulators.  These  complex  “schoolrooms”  enable  the  pilot  to  solve  on 
the  ground  the  innumerable  problems  he  will  later  face  in  the  sky. 


“tKe.  oonnwferi 

6^  batsTeeii.. _ 

ond 


l/Af/C 

AVIATION,  INC. 


tjlN,M/.  MTON  H  X 


UNK  invites  employment  applications  from  engineers  and  draftsmen. 


but  the  tuner  must  be  carefully  de¬ 
signed  and  constructed  to  be  effec¬ 
tive  at  this  frequency. 

A  conventional  commercial  co¬ 
axial  attenuator  is  used  in  the  test 
equipment  to  insure  operation  cf 
the  thermistor  within  its  power 
rating  and  at  the  proper  level  for 
use  with  the  power  bridge.  In  this 
case  the  level  is  2  milliwatts.  No  de¬ 
tailed  explanation  is  needed  for 
either  the  thermistor  mount  or  the 
power  bridge  except  to  point  out 
that  the  mount  must  be  designed  to 
i  match  the  200-ohm  thermistor  im- 
‘  pedance  to  the  50-ohm  line 
j  impedance.  The  bridge  used  w'as 
originally  designed  by  the  MIT 


Topplag  eompisisd  covfty  nail  with 
rubbsr  hoaunsi  os  port  of  final  tsst 


Radiation  Laboratory.  It  is  used  in 
,  the  type  TWS-2  wattmeter  and 
j  designated  as  a  type  TBN-2 
thermistor  bridge.  This  unit  is  de- 
I  scribed  in  MIT  report  No.  65  of 
!  March  29, 1944. 

I  After  voltages  are  applied  to  the 
I  cavity  and  the  necessary  adjust¬ 
ments  made  for  frequency  and  plate 
current,  the  power  output  is  read 
on  the  bridge  meter.  The  cavity  is 
then  tuned  for  maximum  power  out¬ 
put. 

Frequency  Measurement 

Included  in  the  double-stub  tuner 
is  a  small  capacitance  probe  used  to 
couple  a  small  r-f  signal  necessary 
for  frequency  measurement.  The 
magnitude  of  the  energy  taken  is 
not  sufficient  to  be  measured  in  the 
system.  The  detuning  effect  of  the 
probe  is  not  objectionable  and  has  a 
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Delay  Lines  and  IVetwnrks 

The  James  Millen  Mfg.  Co.,  Inc.  has  been 
producing  continuous  delay  lines  and  lump 
constant  delay  networks  since  the  origination 
of  the  demand  for  these  components  in  pulse 
formation  and  other  circuits  requiring  time 
delay.  The  most  modern  of  these  is  the  distrib¬ 
uted  constant  delay  line  designed  to  comply 
with  the  most  stringent  electrical  and  mechan¬ 
ical  requirements  for  military,  commercial 
and  laboratory  equipment. 


Millen  distributed  constant  line  is  available  as 
bulk  line  for  laboratory  use  and  in  either  flex¬ 
ible  or  metallic  hermetically  sealed  units 
adjusted  to  exact  time  delay  for  use  in  produc¬ 
tion  equipment.  Lump  coustant  delay  net¬ 
works  may  be  preferred  for  some  specialized 
applications  and  can  he  furnished  in  open  or 
hermetically  sealed  construction.  The  above 
illustrates  several  typical  lines  of  both  types. 
Our  engineers  are  available  to  assist  you  in 
your  delay  line  problems. 


.l\.Mi:S  MILl.KA  V 
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APPUANCES  AND  APPARATUS 

EUaRONIC  DEVICES  AND  AVIONIC  EQUIPMENT 

INSTRUMENTS  AND  DEVICES 


Stevens  Type  M'*  thermostats  are  engineered 
for  compactness  .  .  .  lightness  .  .  .  close  tempera¬ 
ture  control.  Featuring  quick  make  and  break 
operation,  fast  snap  of  bimetal  disc  and  series 
double-breaking  contacts  reduce  arcing  . . .  assure 
positive  On  and  Off. 

Bimetal  thermal  element  actuates  a  low-resist¬ 
ance  bridging  contact  disc  which  carries  current. 
Bimetal  disc  responds  only  to  temperature  of  con¬ 
trolled  device  or  air  surrounding  thermostat  .  .  . 
prevents  false  cycling  or  life-shortening  "jitters.” 

Foroperation  in  anyambient  from  -75 °F  to  near¬ 
ly  600°F,  Stevens  Type  M  thermostats  are  avail¬ 
able  with  virtually  any  terminal  or  mounting  ar¬ 
rangement  in  standard  or  hermetically  sealed  types. 

Get  faster  response  . . .  closer  temperature  con¬ 
trol.  Specify  Stevens  Type  M  thermostats  for  your 
produa — for  brtter  perfornumce,  longer  life. 

A-4TI* 

*  Patented 


■Mifecfirfif  CENfflijr,  /ec. 

MANIIIflO,  OMIO 


KOOUCTION  TECHNIQUiS  (cMiH*«*d) 

negligible  effect  bn  the  vswr  of  the 
system. 

Frequency  is  accurately  measured 
with  a  commercial  coaxial-type  fre¬ 
quency  meter  accurate  to  within  i 
percent.  Normally,  it  is  necessary 
to  take  a  reading  at  two  points  i 
wavelength  apart  with  this  type  of 
instrument.  However,  because  the 
components  all  remain  fixed,  posi¬ 
tioning  the  meter  at  one  of  these 
points  is  satisfactory  and  provides 
good  accuracy. 

Although  this  device  is  excellent 
for  setting  the  cavity  frequency  to 
an  exact  value,  another  problem 
exists.  At  the  start  of  the  test,  the 
initial  frequency  of  the  cavity  may 
be  considerably  different  from  the 
desired  value.  Adjustment  of  the 
cavity  to  the  proper  frequent  is 
facilitated  by  the  incorporation  of 
an  elementary  frequency-spectrum 
viewer  in  the  test  set.  This  device 
is  basically  a  coaxial  cavity  whose 
resonant  frequency  is  varied  by 
means  of  a  synchronous  motor- 
driven  cam  capacitively  coupled  to 
the  end  of  the  l-wavelength  center 
stub  of  the  coaxial  cavity.  An 
oscilloscope,  which  is  swept  at  the 
same  rate  as  the  synchronous  motor, 
displays  the  frequency  spectrum. 
By  proper  cam  design  the  fre¬ 
quency  sweep  of  the  coaxial  cavity 
may  be  selected  to  give  a  convenient 
bandwidth.  A  sharp  pip  appears  on 
the  oscilloscope  at  the  tube  cavity 
frequency;  the  position  of  the  pip 
on  the  screen  serves  as  a  means  of 
approximating  the  frequency.  This 
method  is  sufficiently  accurate  to 
bring  the  frequency  of  the  cavity 
within  the  range  of  the  precision 
frequency  meter. 

The  author  gratefully  acknowl¬ 
edges  the  contributions  to  the  de¬ 
velopment  of  this  project  made  by 
J.  G.  Busby,  G.  G.  Came,  W.  A. 
Harris,  C.  M.  Morris,  D.  W.  Power 
and  G.  M.  Rose. 


Hot-Die  Wire  Printer 

Identifying  .  designations  are 
quickly  and '  clearly  stamped  on 
plastic-insulated  wire  for  military 
radar  equipment  in  the  Coamo, 
Puerto  Rico  plant  of  Caribe  Air¬ 
craft  Radio  Corp.  with  a  wire 
printer  made  by  Kingsley  Stamping 
Machine  Co.,  Hollywood,  Calif.  Two 
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SYLVANIA 

Motorola 

Scnt»»®' 


RELY  ON 


CRYSTALS 


Manufacturers  with  front-rank  raputatlons  moles  sure  of  svsry 
component  thot  goes  into  their  products.  Such  reputotions  con 
be  mointoined  only  through  constant  vigilonce  ond  selection  of  suppliers 
who  olso  hove  proud  reputotions  to  uphold. 

Nomas  of  distinction  in  every  field  of  communicotions  depend 
on  Midlond  Crystals  for  relioble  frequency  control  in 
their  products.  Thofs  tribute  enough  to  the  kind  of  performonce 
Midlond  Quolity  Control  hos  built  into  millions  of  crystals 
foithfully  doing  a  first -class  job  on  land,  sea,  and  in  the  air. 


fitlilMui 


MANUFACTURING  COMPANY,  INC. 

31SS  Fibarglos  Rood,  Kansas  City,  Kansas 


WORLD'S  lAROiST  RROOUCiR  OR  QUARTZ  CRYSTALS 


ELECTtONICS  — Nwemiwr,  1953 


WMt  HMM  iafariMHoa?  Uw  eatt  card  m  lett  | 


CROSS  SECTION 


An  inniptniivt 
■■  flutnd  shouldtr 
uiutlly  will  tnrvf 
tht  timn  purpost  is 
•art  which  riquiii 
an  ailra  hand  lad 
oparation. 


■■■  Full  It nf (h 
thraadini  on  studs 
up  to  2"  lon|  IS  lass 
aipansiva  than  short 
thraad  rollad  on 
aach  and  -■ . 


To  tacihtala  rivalini. 
V  a  spot  producod 
in  haadini  will 
somtiimas  ba  as 
satislaclory  at  a 
mora  costly  drillad 
holt. 


CROSS  SECTION 


o/  this  and  of  prariously  pub- 
lithad  charts  ara  availabla  an 
raquast  tor  usa  in  drafting  and 
purchasing  daportmants. 


STILL  MORE  WAYS  TO 

SQUEEZE  PENNIES 

OUT  OF 

UPSET  SPECIALS  COSTS 

Specially  designed  upset  products  are  solv¬ 
ing  thousands  of  problems.  Dozens  of  design 
pointers  on  them  are  yours  for  the  asking. 
Send  us  your  sketches,  prints,  finished  pro¬ 
ducts  for  suggestions. 
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deHignations  are  stamped  at  each 
end  of  each  lead,  about  an  inch 
apart,  so  that  one  will  show  even 
though  the  other  is  covered  by  a 
component. 

Stamping  is  done  through  special 
sheets  of  thin  foil.  A  black  foil  is 
used  for  light-colored  wires  and  a 
white  foil  for  dark  wires. 

Individual  dies  for  each  letter  of 


Stomping  identifying  numbers  on  insula¬ 
tion  of  leads  for  rodai  equipment.  Indi¬ 
vidual  dies  are  slipped  into  holder  )ust 
under  left  hand  of  operator,  having 
knurled  locking  screw.  This  holder  in 
tiun  fits  against  the  heating  element  of 
the  machine 

the  designation  are  locked  in  posi¬ 
tion  on  the  heating  element  in  the 
movable  upper  part  of  the  machine. 
A  built-in  dial  thermometer  indi¬ 
cates  to  the  operator  when  the  dies 
have  reached  correct  operating 
temperature. 

The  wire  to  be  printed  is  placed 
in  a  positioning  groove  on  the  anvil 
of  the  machine,  and  the  operating 
lever  is  lowered  to  bring  the  dies 
and  foil  down  on  the  wire,  much  as 
in  stamping  initials  on  leather 
goods.  The  foil  is  automatically 
advanced  a  small  amount  after  each 
operation  of  the  machine  to  expose 
fresh  foil  for  the  next  printing. 


Relay  Lineup  Fixtures 

To  LINE  UP  THE  moving  armature 
of  an  aircraft  relay  accurately  with 
respect  to  the  two  pole  faces  of  the 
relay,  Phillips  Control  Corp.  in 
San  Juan,  Puerto  Rico,  uses  a  sim¬ 
ple  clamping  device  mounted  at  an 
angle  on  a  block  of  wood.  After  all 
screws  are  loosened,  the  relay 
is  placed  in  the  device  and  the 
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A.irb()rnk  radar  and  other  electronic 
equipment  can  be  made  much  smaller 
and  lighter  by  use  of  these  modern, 
smaller  tubes.  UNITED  has  designed 
types  577,  578  and  X-22  as  exact  elec¬ 


trical  replacements  for  types  371-B, 
8020  and  1616,  ifl  applications  where  it 
is  vitally  important  to  save  space  and 
weight.  ^ 

Write  for  full  specifications. 


I 


miTED 


ELECTRONICS,  42  Spriig  Street,  Newark  2,  N.  J. 


/TtANSMirriNG  runs  tXClUSIVSLY  Sinew  1934) 
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clamping  lever  at  the  top  is  brought 
down.  This  brings  the  armature 
into  accurate  alignment. 

The  operator  now  tightens  the 
assembly  screws  on  one  side  of  the 
relay,  then  presses  a  release  button 
and  indexes  the  entire  top  of  the 
fixture  180  degrees  for  tightening 
the  screws  on  the  other  side.  The 
indexing  feature  eliminates  the 


Dpvigni'd  and  fonstructed 
foi  precision  long 

oppfoting  life  and  rwgqed  doty 
Typ*  ?C  instrunirnt  switch»*s  are  an 
advanced  design  of  the  proven  Tech 
Laborotories  Type  7A  Ceromic  insu¬ 
lation  and  improved  contacts  greatly 
increase  their  efficiency  Low  r  f  loss 
cjnd  sharp  reduction  of  creepoge, 
plus  a  onstonf  contact  resistance 
of  only  T  or  ?  milliohms,  give  these 
precision  switihes  motrliless  perform 
once  records  Write  for  fu/f  dotaih 


■•lay  holdlae  Qatar*,  daslgasd  to  pro- 
Tld*  optfanom  worldiig  oagl*  lor  Ughtoii* 
lag  oUgnmont  acrow* 

need  for  rotating  the  entire  fixture 
and  insures  that  the  relay  will  stay 
rigidly  in  position  during  tighten¬ 
ing  of  the  screws.  This  is  essential 
to  prevent  damage  to  the  screw 
slots. 


Contact  rcsittaacc:  1-2  milliohms 

Contact  material:  Silver  alloy 

Contact  design:  Laminated  wiper 
arm,  self-cleaning,  shorting  or 
non-shorting 

No.  of  contacts:  2  to  24  single 
pole,  shorting  or  non-shorting 
2  to  11  double  pole,  shorting 
or  non-shorting 
2  to  5  triple  pole,  shorting  or 
non-shorting 

Spacing:  IS*  or  2U*,  shorting  or 
non-shorting 

No.  of  poles  per  deck:  1  to  4 


No.  of  dcckn  According  to  re¬ 
quirements 

Life:  200,000  cycles,  min. 

Current  carrying  cap.:  3  amp. 

Max.  operating  voltage: 

120  V.,  a.c. 

Mounting:  Single  hole,  %''-32 
bushing,  standard  length  (or  up 
to  V*"  panel,  special  lengths  to 
order 

Size:  144”  dia. 

Detent:  Ball  and  spring 

Weight:  Approx.  1  oz.  per  deck 


Monufcjt  furor s  f'rvt Ronsfanc*-  tnslrurnnnt'^ 

PALISADES  PARK  NEW  JERSEY 


Plastic  Small-Parts  Bags 

After  punching  and  inspection, 
mica  spacers  for  vacuum  tubes  are 
placed  in  transparent  plastic  bags 
in  the  Rio  Piedras,  Puerto  Rico 
plant  of  Sylvania  Electric  of  P.  R. 
Inc.  Each  filled  bag  is  sealed  with 
a  standard  heat-sealing  tool,  to  keep 
out  dust  and  moisture.  The  bags 
are  made  for  this  purpose  by 
Howard  Plastics,  Council  Bluffs, 
Iowa. 

After  sealing,  an  identifying 
label  is  stapled  to  each  bag  giving 
quantity,  part  number,  tsrpe  of 
mica  and  other  pertinent  informa¬ 
tion.  The  staples  go  through  the 
sealing  fiap  and  hence  do  not  break 
the  air  seal  of  the  container.  These 
bags  serve  equally  as  well  for  ship- 
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IVAN  is  watching  you 


'I 


\\t 


Hu  mdw»rrii»mtmt,  approved  by  rapnttiUMlvat  of  manafwmraf,  labor  amd  ibo  pubUe,  U  pabUtkod  Im  $ka  mmliMmml  latorut 


rAN  k  a  dyed-in-the-wool  Communkt. 

'njcre  are  only  6  million  peirty  mem- 
ben  like  him  in  all  Runia,  yet  these  Com¬ 
munist  brass-hata  enforce  the  iron 
dictatmrahip  of  the  Kremlin  over  200  mtf- 
iion  Ruaaians. 


He’s  sold  to  the  hilt  on  Red  ideas.  Which 
means  he’s  out  to  get  you.  He  believes  it’s 
either  you  or  him . . .  that  the  world  k  too 
small  for  both. 


Ivan  k  working  hard  to  beat  you  down. 
He  has  a  big  head  start. 

Ri^t  now  he’s  got  you  in  a  bad  spot. 
Ivan  k  afraid  of  only  one  thing. 


He  fears  your  ability  to  out-produoe  him 
in  guns,  tanks,  idanes. 

Frankly,  he  doesn’t  think  you  value  your 
free  system  enough  to  do  it ...  to  make 
willing  the  sacrifices  he  has  squeezed  out 
of  the  Ruarians. 


But  he’s  wrong! 

Because  you  and  all  us  have  set  out 


FREE . . .  this  important  booklet  tellt  you  koto  ourAntorican  Syttmm  Crow  Croat 


How  AnMricans  dovolopsd  bat- 
Ur  maehiiwa,  powar  and  akilla 
to  build  a  graat  nation . . .  Wby 
wa  have  baaa  able  to  produoa 
conatantly  mora  par  hour  .  .  . 
How  thia  baa  ghran  ua  tba  world’s 
hishast  livins  atandard. 


MAa  THE  covroft- 

Tba  AdwiMaa 

Caaacll,  lac.,  »  Watt  Ad 

4S*  Sc.  Deal.  S.  r. 

NawTacA  1^H.T.  o< 


HaiawacaaaiarHaday*«fAallwiga  Wb; 

wa  aaoat  aspand  our  producUva  capac 
itjr... supply  anna  and  awantial  dviUai 
niada,  too.  Raad  how  thisdyiiaaale  prot 
aaa  works  in  fraa  booklat,  **nia  Mfaad 
of  Ainank»,’‘aadaraad  by  laprasatitatlaa 
of  managamant  and  labw.  Sand  fo 
yotar  fraa  eopy  today! 


to  build  more  and  better  weaptms— to  do 
it  faster  all  the  time. 


We  must  use  every  bit  of  know-how  and 
inventive  akin  we  have  to  improve  our 
madiinee  and  methods— to  turn  out  more 
and  more  tar  every  hour  we  work.  Only  in 
thk  way  can  we  become  militarily  strong. 

But  we’ve  got  to  supply  essential  civilian 


needs  as  weD.  We  can’t  allow  needlea 
shortages  to  take  prices  akyrodeeting  and 
lower  the  value  of  our  dollar. 


Bure,  that  means  sacrifices  for  everybody. 
But  doing  thk  double  job  weD  k  tte  only 
sure  way  to  stop  Ivgn  in  hk  tracks— and 
to  save  the  freedoms  which  are  ours  and 
which  he  has  never  known. 


McGRAW-HILL  PUBLISHING  COMPANY 
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PRODUCTION  TECHNIQUES  (continiicd) 


Poaching  mica  spocm  cooplolo  with 
holM  lot  tub«  loads  and  supports,  wHh 
iost-actiaq  puachprsss 


Mica-Punching  Pregs 

Mica  insulators  for  subminiature 
tubes  are  punched  from  irreerularly 
shaped  sheets  at  high  speed  by  com¬ 
bining  manual  skill  and  dexterity 
of  workers  with  use  of  a  fast-act¬ 
ing  foot-operated  punchpress  in  the 
Rio  Piedras,  Puerto  Rico  plant  of 
Sylvania  Electric  of  P.  R,  Inc. 

The  goal  in  punching  mica  is  to 
get  as  many  pieces  as  possible  out 
of  sheets  that  vary  widely  in  shape 
and  size,  without  producing  defects 
through  overlapping  onto  an  al¬ 
ready  punched  hole.  Operators  are 
trained  to  judge  visually  and  shift 


ment  or  storage,  and  permit  visual 
inspection  of  their  contents. 


RELIABLE 

ELECTRON 

TUBES 


With  electronic  controls  uking  over  more 
and  more  operational  functions  in  aircraft, 
it’s  becoming  increasingly  important  that 
the  electron  tubes  used  be  dependable  under 
conditions  of  high  altitude,  continuous 
vibration,  varying  voltages  and  frequent 
shock.  Because  of  their  advanced  design 
and  construction  . . .  born  of  never-ceasing 
research  and  special  production  skills  . . . 
Bendix  Red  Bank  Reliable  Electron  Tubes 
have  the  dependability  necessary  to  meet 
these  severe  operating  conditions.  You  can 
depend  on  our  long,  specialized  experience 
to  give  you  the  right  answer  .  .  .  for  all 
types  of  regular  as  well  as  special-purpose 
tube  applications.  Call  on  us  for  full  details. 


Mamuhttvnrt  W  taicIN  Purpm  llmtinm  TuAm, 
Iwwtart,  Df—oUri  mmd  fniHtml  0.  C.  Monrt 


TYMCALOPtRATIN* 


■CAM  powca 
AMRUnCR  TUiC 


Tm  AND  MOOCL  INDEX 


mClFICATIONS 


OCTAL 
FULL  WAVE 
RECTIFIER 


RTMA  NO. 


HEATER  VOLTAGE 


PLATE  VOLTAGE 


SCREEN  VOLTAGE 


GRID  VOLTAGE 


G.  M. 


PUTE  CURRENT 


OCTAL 
FULL  WAVE 
RECTIFIER 


OCTAL 
FULL  WAVE 
RECTIFIER 


MINIATURE 
FULL  WAVE 
RECTIFIER 


niO  »9S3 


TE22  CIOG 


FULL  WAVE 
RECTIFIER 


POWER  OUTPUT  3.5W 


Manrfadwrart  tt  la«cW  Pmp«w 

Mrfan.  OvmmtDmt  mad  Pf»eH»»«IHP0.  C  Idatmf 


imvmrfmrt,  D(  ■■■■*■»  mmd 


DIVISION  OP 


EATONTOWN,  N.  J. 


WmI  CMtt  and  S«rvl<*) 

IIP  PmvMmcI*  Aaa.,  Rurbonh,  Calif. 


ixaort  SaUt:  iMiaii  Inlarnoliafial  OivUioa, 
705  Ian  47nd  St.,  Nmw  Yorii  IP,  N.  V. 


•  A 


yJk 


use  of  Iraiiapetraal  plosUe  bags  for 
sloriag  ond  shipping  ponchod  mica 
parts  ior  tubas 
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i 


I 


«U  4S1  «V*  4»S  tti  4ST  IIM  4M  4*0 

rvouix*  •«  hilocvclCS 


InfinMn't  drawing 
of  4S5  kc  Mocfconicol 
filtor  intorior. 


SELECTIVITY  CURVES  FOR  THREE  TYPICAL  MECHANICAL  FILTERS 


Typo  MSS»-31 


Typo  F4SSl-0t 


Typo  P2S0Z.a 


The  Collins  Mechanical  Filter  was  first  revealed  to 
the  Radio  Industry  during  the  1952  IRE  Convention. 
Since  that  time  the  original  Mechanical  Filter  Type 
F455B-31  has  become  available  in  production  quantities. 
Other  Collins  Mechanical  Filters,  designed  to  operate 
at  various  bandwidths  in  the  intermediate  frequencies, 
are  also  available  in  engineering  sample  quantities.  All 
of  the  Mechanical  Filters  listed  here  offer  a  close  ap¬ 
proach  to  the  ideal  rectangular  selectivity  curve.  Con¬ 
sult  the  chart  of  available  Mechanical  Filters  (right) 
for  the  solution  to  your  selectivity  problem. 

A  request  on  your  letterhead  will  bring  full  technical 
specifications,  price  and  delivery  information. 


FOR  ILICTRONIC  DfVILORMINTS,  LOOK  TO  .  . 


Typo  No. 

Frooooocy 

•oodwMth  Arroopomoflt 

F250A-60 

230  kc 

6.0  kc 

Solder 

F230Z-1 

248.7  kc 

3.0  kc 

Solder 

F250Z-2 

231.3  kc 

3.0  kc 

Solder 

F455A-08 

433  kc 

800  cycle 

Solder 

F455A-31 

433  kc 

3.1  kc 

Solder 

F455A-60 

433  kc 

6.0  kc 

Solder 

F455B-08 

433  kc 

800  cycle 

Plug-In 

F455B-31 

433  kc 

3.1  kc 

Plug-In 

F435B-60 

433  kc 

6.0  kc 

Plug-In 

F500A-14 

300  kc 

1.4  kc 

Solder 

F500A-31 

500  kc 

3.1  kc 

Solder 

F300B-31 

300  kc 

3.1  kc 

Plug-In 

F300B-14 

500  kc 

1.4  kc 

Plug-In 

Celliii*  M*<h«ni<al  Filtar  with 
h«rm«tically  Malad  ihiald 
r«iNov«d.  Cempar*  sii*  with 
matchbook. 


COLLINS  RADIO  COMPANY,  Cedar  Rapids,  Iowa 


11  W.«SiidSI» 
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Went  Mere  iaffmietiM?  Um  post  cord  ••  loit  pea*. 
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REPUBLIC 


Republic  has  b««n  serving  the  electronics  industry  with 
high  quality  capacitor  foil  for  a  number  of  years.  During 
those  years  it  has  been  Republic's  policy  to  give  each  job 
exocting,  personal  attention;  to  impose  Republic  quality 
on  quantity  orders. 

Republic  specializes  in  just  one  thing  —  rolling  plain 
aluminum  foil.  Each  roll  of  Republic  Aluminum  Foil  is 
custom  made  for  your  machines,  for  your  specific  appli¬ 
cations.  Each  roll  has  clean,  straight  cut  edges,  accurate 
gage.  Each  roll  is  manufactured  to  hold  the  user's  work 
stoppages  and  rejects  to  the  minimum.  Use  of  Republic 
Aluminum  Foil  helps  you  to  have  greater  production, 
lower  cost. 

Republic  capacitor  foil  is  available  in  widths  of  14"  and 
wider,  and  in  gages  from  .00017"  te  .005".  When  you 
specify  aluminum  foil,  it  helps  to  remember  that  Republic 
constantly  watches  the  fittfe  things  that  mean  bigger 
production  for  you. 

REPUBLIC  FOIL  &  METAL  MILLS 

INCORPORATID 

DANBURY  CONNECTICUT 

SAieS  OFFICES:  309  W.  JackMn  Slvd.,  Ckkoge  «,  III. 


666  Mbtion  St.,  San  Froncitce  S,  Col. 


PRODUCTION  TECHNIQUES 


(co«timM6) 


the  mica  between  punchings,  with¬ 
out  the  aid  of  mechanical  position¬ 
ing  guides.  An  expert  operator  can 
make  the  holes  appear  in  a  sheet 
almost  as  fast  as  if  it  were  being 
peppered  by  a  machine  gun. 

The  press  used  for  for  this  oper¬ 
ation  is  made  by  Perkins  Machine 
Co.,  Warren,  Mass.  A  metal  fence 
is  bolted  to  the  front  of  the  press 
for  safety,  with  just  enough  clear¬ 
ance  underneath  for  easy  position- 


Malbod  of  ioadiaa  mica  undar  sofoly 
ioBca  of  proM 


ing  of  the  mica  sheets.  The  oper¬ 
ator  looks  over  the  top  of  the  fence. 
Copper  tubing  entering  through 
the  fence  blows  a  blast  of  air 
across  the  die  to  keep  it  clean,  since 
particles  of  mica  might  cling  to  the 
tiny  hole-punching  dies  that  are 
combined  with  the  blanking  die 
here. 


Soldering  Iron  Holder 
Automatically  Cuts  Voltage 

Voltage  to  a  pencil-type  soldering 
iron  is  automatically  reduced  from 
6.3  V  to  6  V  when  the  iron  is  placed 
in  a  special  holder  mounted  on  the 
transformer  chassis.  This  voltage- 
reducing  action  is  obtained  auto¬ 
matically  by  hinging  the  holder  and 


Bottom  vtow  of  choMlB  Iot  loldoflae 
Iraa  holdor 
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TURN  YOUR  CAMERA  into  TWINS . . . 


with  the 


VARI-FOCAL 

LENS 


(3"  to  1 5"  or 
6"  to  30"  rongo) 


One  camera  and  a  GPL  vari-focal  lens 
equals  the  work  of  two  or  more  chains ...  at 
only  the  cost  of  a  lens.  One  camera  can  handle 
an  entire  show,  for  the  lens  has  a  10: 1  change  in 
focal  length  in  two  5: 1  steps— from  3  to  IS  inches 
and  6  to  30.  One  camera  can  be  used  in  studio 
or  field  with  either  range.  Interchangeable  back 
elements  provide  quick  shift  of  two  ranges. 

Fully  color-corrected,  this  lens  has  perfect 
overall  focus  at  f/S.6  or  higher  numbers,  in  3- IS 
range.  Flat  field  over  entire  range.  Motor  driven 
lens  is  operated  from  camera  or  control  room. 


The  GPL  Vari~Focal  Lens  is  adaptable  to  image 
orthicon  cameras  of  all  types. 

Now  in  network  use,  this  lens  offers  station 
operaton  new  scope  in  camera  work— new  econ¬ 
omy  in  making  twins  of  any  camera. 

Write,  wire  or  phone  for  full  optical  and  me¬ 
chanical  specifications. 


ieneral  Precision  Laborato 

INCOirOIATID 

PLEASANTVILLi  NiW  YORK 


IlMTf  DiPtftiBXtl 

13  Im*  40Mi  M.,  N«w  Vwfc  Cty 
CoM*  aMrpMi  Artak 


Cakta  aMrcMi  Pratak 


Camera  Chairts  •  Film  Chains  •  Field  and  Stwdio  Equipment  •  Theatre  TV  Equipment  •  GPL-Continental  Transmitters 
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Weet  aer*  taferwettae?  Um  pwl  cer4  lott  poet. 


Tht  WATERMAN  TWIN  POCKETSCOPE. 
modN  S-1S-A,  prtstnU  a  ntw  concapt  in  muRlpia 
tract  atciloscopy  with  indiptndent  varticat  chan- 
nalt  tach  havini  a  sansitivity  af  tO  milHvelts 
rmt/inch,  and  a  rttponst  within  —2  db  from  DC 
la  200  KC— a  puist  risa  tima  of  3  mierasaconds. 
Thatt  faaturos  combined  with  tha  provisions  for 
Intensity  modulatini  eithar,  or  both,  tracts,  results 
In  paatar  fitxibitity.  Tha  swaap  ftnarator  is  optr- 
atai  aithar  In  tN  rapatitivo  or  trinarad  mode 


from  0.5  cydts  ta  50  KC  with  synchrenintlon 
polarity  optienaL  Al  attamutors  and  pin  controls 
art  of  the  non-fraouoncy  diseriminatini  typo. 
Romambar  that  portablNty  has  not  btan  over* 
looked!  Tha  amazinf  small  sizt  at  tha  S-IO-A  tips 
tha  scalas  of  opinion  htavily  in  its  favor.  Imaflnt, 
all  of  thasa  ossantial  charactaristics  in  an  instni- 
mant  wal|hlnc  only  W*  lbs.  You  can  carry  It  to 
any  Job,  anywbara! 


PRODUCTION  TECHNIQUES  (continued) 


Voltaq*  of  poBcU-tTpo  toldoriaq  iron  is 
oulomatlcallT  roducod  1.3  v  whan  iron 
is  placsd  in  hoidsr  on  banch.  lharaby 
minimising  pitting  oi  soidaring  iron  tip 
whan  not  in  usa.  Oparotor  usas  iron 
hara  tor  soldaring  Nichroma  rasistonca 
wira  to  tarminals  on  caramic  bobbins  for 
praclslon  rasistors 

I  placing  under  it  a  snap-action 
'  switch.  The  weight  of  the  pencil- 
type  soldering  iron  is  sufficient  to 
actuate  the  switch,  thereby  chang¬ 
ing  from  one  tap  to  another  on 
the  primary  winding  of  the  Stancor 
type  P-4022  power  transformer 
used  with  the  soldering  iron.  This 
unit  is  used  throughout  the  entire 
plant  of  Caribe  Aircraft  Radio 
Corp.  in  Coamo,  Puerto  Rico. 

Checking  Tolerances  of 
I  Components 


All  resistors  and  capacitors  used 
in  the  production  of  Raytheon’s 
PRC-6  hand-carried  f-m  tran.s- 


Thumb  of  oparotor  Is  hara  prassiag  bat- 
ton  that  closas  clomping  lows  and  initi- 
otas  maosuramant  of  carbon  rasistor  to 
ba  sortad  for  tolaranca 


WATERAAAN  PRODUCTS  CO.,  INC. 


PHILAOeiPHIA  1»,  PA. 

CAUI  AOOmSi  POKCTSCOn 


WATERMAN  PRODUCTS  INOUfli 


.,£Ultl*coPtP 


WATERMAN  PRODUCTS 


S-4-A  SAR 
*-S.A  IAS  ^^eitUlfSCOPI 
S»n-A  MMMTRIAl 
S.1t4|^J«%ad  •H'" 

S-14.A  HIGH  OA 
»'14.S  WIDi  SMW 

■t* 

:  Alia  RAY 
Ray  Tabas 
^  Assaalatad 
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in  AiSiMag  you  have  the 
experience,  the  correct  ceramics 
and  the  tooling  available  for 
ceramics  for  PROJECT 
TINKERTOY  type  insulators. 

ALSIMAG  STEATITE 
COMPOSITION  507  combines 
high  strength  and  low 
dielectric  losses.  Produced 
with  great  uniformity  and 
dimensional  accuracy  to  further 
speed  automatic  assemblies. 
Fully  proved  by  perfomance. 


on  Steatite  and  Titanate  Ceramics 


American  Lava  Tiolektrik  dielec¬ 
trics  with  dielectric  constants 
ranging  from  6  to  more  than 
6000  are  available  from  open 
dies  for  PROJECT  TINKERTOY. 
These  superior  ceramic  conden¬ 
ser  dielectrics  can  be  had  in 
other  sizes  for  this  or  other 
applications. 


S2N0  Y  e  a  It  OF  CERAMIC  lEADERSHIF 

AMERICAN  LAVA  CORPORATION 

A  Stfbftidiory  of  Minnosoto  Miftifif  end  Monofoctwrinf  Compony 

CHATTANOOGA  5,  TENNESSEE 

'  * 

OFFICES:  METIOrOllTAN  AREA  A71  IrMd  St  .Ntwark.N.  J.,Mil<k«ll  E-IISf  •  SYRACUSE, N.Y.: 
330  AtlififlM  A«t.,  PhoM  74- SOM  •  CIEVEIAND  5013  EmIM  Avt..  Imo  3007,  Ei^m  t-UOS 
NEW  ENCIANO:  1374  M«i.  A«t.,  Caiiik<iU««,  Mni.,  lifklanU  7-44n  •  PHIIAOEIFHIA; 
IMF  N.  IraM  St.,  Slittflun  4-3133  •  ST  lOUIS:  tl33  WnkiiifiM  Am.,  6«rli«IU  4FSF 
CNICAOO:  331  N  ItSilIt  St ,  Ctalrtl  i-l73l  •  SOUTHWEST:  Mm  A.  (fN«  Cr,  MIS 
OfMt  Or.,  D«n«  F,  Diiofl  FFtI  •  lOS  ANOEIES.  SMS  N.  HMliHfMi  Or.,  Ct^iM  l-FIM 


ASSISTANCE 

ON  NEW  MODULAR  PROJECTS: 

In  AISiMag  you  have  the  WIDEST 
CHOICE  OF  CERAMIC  MATERIALS, 
both  in  steatites  and  titanates, 
backed  by  the  largest  engineering 
staff  in  the  industry.  Send  us  your 
requirements  for  engineering 
study  and  recommendations. 


BRUSH 


(c««Hmn4) 


PIODUCTION  TECHNIQUES 


mitter-receiver  are  sorted  according 
to  percent  variation  from  specified 
values  with  a  unique  semiautomatic 
machine  employing  electronic  meas¬ 
uring  circuits  and  solenoid-operated 


Sorth  Anuriean  F-tBF  Sabr*  J*t 


■•or  Ttow  of  loloroBoo  aorlbie  mochlno. 
wllh  oparo  tlondordt  Btorod  In  boHoa. 
Mochlno  woo  mod#  by  Indnstriol  In- 
■tnunonUi.  Inc^  lonoy  City.  M.  I. 


VIBRATION  DATA 

recorded  by 

14-channel  Brush  Magnetic  Head 


sorting  gates.  The  operator  places 
each  component  in  turn  on  an  anvil 
equipped  with  clamps  which  close 
down  on  the  pigtail  leads  to  get 
good  connections.  A  button  located 
between  the  clamps  is  pushed  to 
actuate  the  clamps  and  initiate  the 
measuring  operation. 

By  the  time  the  operator  has  re¬ 
moved  the  part  and  dropped  it  into 
the  chute  below,  the  machine  has 
set  the  gates  or  doors  so  that  the 
part  drops  into  the  correct  bin 
corresponding  to  a  predetermined 
percentage  of  tolerance.  Up  to  12,- 
000  parts  a  day  can  be  checked  in 
this  manner. 

Initial  setup  of  the  machine 
merely  involves  plugging  in  the 
proper  standards  of  capacitance  or 
resistance.  The  most  used  stand¬ 
ards  are  made  up  as  plug-in  units 
stored  at  the  bottom  of  the  equip¬ 
ment  boosing. 


A  precision  Brush  multichannel  head  assures  faithful 
reproduction  in  the  Davies  magnetic  tape  data  recorder, 
used  to  record  vibration  in  jet  aircraft  and  shock  waves 
in  seismic  and  oil  field  exploration. 

This  head  has  one  synchronizing  channel  and  13  data 
channels,  all  of  which  record  on  a  single  tape  wide. 
Precision  gap  alignment  permits  recording  on  one  machine 
and  playback  on  another  machine  with 
all  signals  in  perfect  time-phase 
relationship— an  exclusive  advEm- 
tage  of  Brush  multi- 
channel  heads. 

For  complete  informa- 

tion,  write  Brush  Elec-  V  tiagMtuT 

tronics  Company,  Dept 
Kll,  3405  Perkins  Ave., 

Cleveland  14,  Ohio. 


Resistor  Lead  Straightener 

A  soiPLB  nxTURB  made  from  wood 
and  metal  is  used  for  straightening 
the  axial  leads  of  deposited  carbon 
resistors  in  the  San  Juan,  Puerto 
Rico  plant  of  Radell  Corp.  The 
operator  places  a  resistor  crosswise 
in  the  device,  rolls  the  slide  back 


COMPANY 


•  MOUSTRIAL  «HO  KCSCAHCM  INSTBBMCNTS 
CTRIC  MATERIALS  •  ACOUSTIC  OCVICCS 
HARNCTIC  RECORRINC  CQUIRHtNT 
WITRARORIC  CORIRMtRT 
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VARIAN 

associates 


lOCKNUT  TUNEIS 
for  •xtrMM  rugQ«dn«» 


VA-6313/V-280 


CONVENTIONAl  O 
CONNECTIONS  O 


HIGH-AITITUDE  <-> 
INSULATED  LEADS 


VA-6310/V.260 


SHAFT  TUNEIS 
unooth,  ehott«r-fr«* 


VA43I4/V.2W 


VA^12/V.270 


X^BAND  KLYSTRONS  » 


rugged  local 
,  oscillators  for 
radar  and 
beacon  services 

full  production 

quantity  prices 

firm  basis  for 
new  equipment 
design 

•  Trtdcmafk 

Field  representatives 
in  21  Cities. 
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READY  NOW  for  your  specification  into  production  equipment.  This 
comprehensive  series  of  Varian  X-Band  Klystrons  includes  the  type  vari¬ 
ations  illustrated — all  having  these  outstanding  features: 

Non-microphonic  characteristic 
Negligible  barometric-frequency  coefficient 
Rapid  warmup — on  frequency  in  30  seconds 
Low- voltage  operation — see  data  below 
Production  tested — under  high-amplitude  vibration 


TVnCAl 

OffRATION 


\ 

M40.  V-270 

V-XM. 

V-IV* 

X-1S 

Fraeaiacy  laaf ,  kaic 

I.S- 

10.0 

I.S 

-lO.S 

0.2 

-12.4 

Haataf  Valtaea,  v 

0.2 

0.2 

0.2 

Haalar  CarrMt,  aaw. 

1.2 

1.2 

1.2 

Taa«r  t 

ilaHae  ikalt 

laciaal 

aikraaiatar 

Ksiaaalsf  Vallaec,  v 

2S0 

20S 

soo 

Iwaaalar  Carraat,  aw 

42 

74 

OS 

llaflactar  Vattae*.  * 

0  la- 

1000 

•  la 

■1000 

0  la-1000 

Rwaaatar  Vallaea.  v 

200 

200 

200 

200 

200 

soo 

Fraaaaacy,  luac 
lawaalar  Carraat.  aw 

OS 

0.2 

f.2 

0.2 

10 

10 

17 

20 

22 

42 

20 

so 

lawar  Oalaat,  anr 

20 

70 

IS 

40 

00 

soo 

Elactraak  Taaiat  Raafa,  aw 

20 

40 

SO 

•2 

40 

42 

Taawafftara  CaaHkIaat,  kc/*C 

«0 

M 

M 

00 

100 

100 

RaMactar  VaHafa.  v 

Laae  VSWR,  kn  Hwa 

120 

1.1 

-IM 

l.l 

•M 

1.1 

-100 

l.l 

-220 

-000 

Wana-aa  Tiaw,  mc  la  awHIatlaa 

IS 

IS 

IS 

IS 

IS 

IS 

FOR  LABORATORY  x-band  measurement — the  basic 
Varian  X-t3  Klystron  general -parposc  signal  source  is 
now  available  for  early  shipment  in  production  quantities. 


,  Woat  NMr*  liiformaH«ii7  Um  awl  care  m  last  aafla. 


PROVEN  DEPENDABLE  QUALITY 


(CMtillMd) 


PRODUCTION  TECHNIQUES 


For  years,  National 
dials  have  been  the 
popular  choice  of 
amateurs,  experimenters 
and  commercial  users  because 
of  their  smooth, 
velvety  action,  easily*read 
scales,  and  quality  construction. 
Many  dials,  like  the  N  and  ACN 
dials  shown,  can  be  specially 
calibrated  or  supplied 
with  blank  scales  for  commercial 
application.  Write  for  drawings 
and  prices. 


RMUtor  in  strcdqhtenlng  device  Just  be¬ 
fore  operator  rolls  elide  over  lie  leads  to 
straighten  them 


and  forth  over  the  leads  about  three 
times,  then  pushes  the  slide  for¬ 
ward  to  roll  the  resistor  into  the 
transverse  slot  through  which  it 
drops  into  a  box  underneath. 

Straightening  is  done  between 
sheets  of  metal  fastened  to  the  fix¬ 
ture  base  and  to  the  bottom  of  the 
slide.  The  resistor  body  itself  rolls 
in  precisely  cut  wood  grooves  in  the 
bottom  piece  and  in  the  slide,  to 
insure  that  the  leads  will  be  cen¬ 
tered  with  respect  to  the  resistor 
at  the  same  time  as  they  are 
straightened. 


NIW  TYM  rWT 
BANANA  PLUGS 

Moulded  of 
mica-fllled  bakelite 
in  accordance  with 
JAN  specifications, 
this  new  type  is  styled  for 
easy  gripping.  Leads  can 
be  brought  direct  from 
the  prongs  or  through 
the  holes  at  the  base  of 
the  plug.  Top  of  plugs  are 
designed  to  receive 
additional  plugs.  Prongs  and 
screws  are  nickel-plated 
brass.  Write  for  drawings 
and  specifications. 


Mica-Splitting  Tool 

Trimmed  blocks  of  mica  are  split 
into  sheets  of  uniform  thickness 
manually  at  high  speed  with  a 
simple  bench-mounted  splitting  tool 
in  the  Rio  Piedras,  'Puerto  Rico 
plant  of  Sylvania  Electric  of  P.  R. 
Inc. 

The  operator  passes  each  piece 
under  the  right-hand  cutting  tool 
as  often  as  possible  with  a  quick 
motion  much  like  that  used  in  cut¬ 
ting  cole  slaw.  If  the  last  piece  is 
obviously  too  thin  for  use,  it  is 
thrown  into  a  discard  hole  cut  into 
the  bench  under  the  operator’s 
hand.  When  there  Is  a  possibility 
that  the  last  piece  is  usable,  it  is 
tested  by  passing  under  the  other 
cutting  tool,  which  is  set  to  the 


Write  ter  drmwim§m 
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•  Scientifically  manufactured  •  Let  us  engineer  your 

under  strictest  quality  controls  Core  production  requirements, 

to  closest  electrical  and  Our  engineering  consultant 

mechanical  tolerances.  service  is  available  without  charge. 

•  M.RA.  data  sheets  and  tables  give  complete  information 
including  recommended  sixes  and  tolerances,  as  well  as  a 
cross-reference  index  of  manufacturers*  material  designation.  < 


lie  ILDO.  I  IIONX  tOULIVAID 
I  at  216tli  St.,  N.Y.C.  «7 

PlaoM  mimI  m«  M.RA.  data  thaatt  and  tablaa  Na.  305. 


Write  on  your  letterhead 
for  lateit  catalog  No.  23S. 
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Went  more  informetient  Um  pest  card  on  teet  009#. 
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Y$w  D$l§f  $r  PrMem? 

For  Hit  most  offoctivo  solution  uso  tho 

SIMPLEST,  MOST  COMPACT 
MOST  ECONOMICAL 
HERMETICALLY  SEALED 


’AKPERITi 
dTuy  RELAYS 


Providn  dnloyt  ranging  from  2  to  120  seconds. 


•  Actuated  by  a  b«atw.  they  op«rat«  on  A.C.,  D.C.,  or 
Pulsoting  Currant. 


•  HarmaticoiTy  aaolacf.  Not  oNactad  by  oltituda.  molstura. 
or  othar  cUaota  chongaa. 


a  Clrcuita:  SPST  oniy — normtilly 
opan  or  normally  cloaad. 


Amparlfa  Tbaraiartatlc  Dalay  Ralayt 
ora  corapanaotad  lor  ambiml  tani» 
paratura  chongaa  from  -55*  to 
•f  70*C.  Haotars  conauma  opproxi* 
mcrtaly  2  W.  and  may  ba  oparotad 
continuoualy.  Tha  unita  ora  moat 
compact,  mgg*d,  azp/oafomprool. 


hag'Uvd.  and — rary  inazpanaival 


TYPES:  Standard  Radio  Octal,  and  O'Pin  Mlniatura. 


PROBUM?  Und  for  Bullotin  No.  TR-BI 


BMiAsr-mi/urops 


Amperite  Regulators  *  are  designed  to  keep 
the  current  in  a  circuit  automatically  rogulated 
ot  o  definite  value  (for  example,  O.S  amp). 


•  For  cunents  of  60  ma.  to  5  amps.  Operates 
on  A.C..  D.C.,  or  Pulsating  Current. 


•  Hermeticolly  sealed,  light,  compact,  and 
most  inexpensive. 


AMrrRiTt 

f^iGU!  AT  OF. 


Mozlmum  Wattoga  Diaalpotion:  T6VSL — SW.  T9 — lOW. 

Amparita  Ragukitora  ora  tha  aimplaat.  moat  alfaetiva  mathod 
for  obtaining  aatawatlc  ngwhHtm  of  currant  or  Tolloga.  Nar> 
auNraSy  taoM,  thay  ora  iwt  alfactad  by  changaa  in  olti- 
tuda.  ambiant  lamparatura  to  +WrC).  or  humidity. 
Ruggad:  no  moving  porta;  chongad  os  aoaily  oa  o  rodio  tuba. 

Write  for  d-page  Technical  Bulletin  No.  AB-51 


MPFRITE  CO.,  Inc.  56J  Broadway,  New  York  J2  ,  N.  Y. 

Ml  ■-  luuii-':)  Atli;  .  Rcidi"  '  M-p  ,  .i,i  K  ■  ,  .<  W  Toronto  2B 
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Mathod  ol  holding  block  of  mica  oa  It 
la  rapidly  poaaad  undar  tha  aplittlag  tool 
to  oblaia  placaa  that  ora  praciaaly  tha 
daairad  thicknaza 


minimum  tolerance  limit  for  thick* 
ness. 

The  splitting  blades  are  carefully 
firround  and  sharpened  to  enter  the 
mica  block  cleanly  for  perfect  split¬ 
ting.  The  ansrle  at  which  the  cut- 
tinir  tool  is  ground  makes  it  prac¬ 
tically  impossible  for  operators  to 
slice  their  thumbs,  and  serves  (dso 
to  separate  the  split  sheets  without 
passing  them  entirely  through  the 
splitting  tool.  Thickness  of  split 
is  easily  controlled  by  adding  or 
removing  shims  from  under  the 
blades.  Both  red  India  mica  and 
green  Canadian  mica  are  split  in 
this  way. 


Fixtures  Aid  Production  of 
Spiral  Coil  Filters 

Winding  and  assembly  of  spiral 
coils  in  various  sizes  for  r-f  filters 
is  expedited  through  use  of  simple 
fixtures  and  production  techniques 
involving  only  ordinary  tools,  in 
the  Coamo,  Puerto  Rico  plant  of 
Caribe  Aircraft  Radio  Corp. 

The  hand-cranked  winding  fix¬ 
ture  employs  easi'y  interchanged 
mandrels  for  winding  spiral  coils 
with  various  numbers  of  turns  and 
different  spacings,  to  get  desired 
inductance  values.  Since  heavy 
enameled  wire  is  employed  and 
none  of  the  coils  have  more  than 
ten  turns,  manual  rotation  of  the 


W«Bt  iMra  kifarumtlMT  Um  RMt  cmS  m  kMl 
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Model  124  Line  Fault  Analyzer 

Now  you  can  locate  power,  telephone  or  telenn^ph  line  fault*  instantly  and  accu¬ 
rately  under  all  weather  conditions.  Sierra  Model  124  Analyzer  eliminates  virtually 
all  lost  time,  hard  work  and  hazard  of  finding  breaks,  shorts,  opens  or  other 
discontinuities.  Operating  from  a  powerhouse,  transformer  bank,  substation  or  ter¬ 
minal  point,  it  pinpoints  faults  from  Vi  to  200  miles  away  with  accuracy  of  ±1  mile 
on  the  200  mile  range. 

The  Analyzer  operates  on  radar  techniques,  sending  a  high  amplitude  pulse 
along  a  conductor  and  presenting  echoes  from  discontinuities  as  pips  on  a  radar-type 
“A"  scope.  Operation  is  extremely  simple,  and  distances  are  read  direct  in  miles. 
Calibrated  sweep  ranges  of  5,  25,  50  and  100  miles  are  provided.  A  sweep  delay 
extends  range  to  200  miles,  or  permits  line  segments  as  small  as  five  miles  to  be 
presented  full-screen.  A  movable  distance  marker  can  be  ranged  from  5  to  100  miles. 

Model  124  weighs  just  59  pounds;  and  is  completely  contained  in  a  weather¬ 
proofed  carrying  case. 


For  cemploto  dotoilt,  too  your 
Siorro  (olot  roproMntolivo  or 
writ#  diroct  for  lulUtIn  102A 


Windiag  a  spiral  coil  by  quidlaq  wlro 
onto  spiraled  mandrel  with  left  hand 
while  turning  crank  of  mandrel  with 
right  hand.  Mandrels  ior  other  colls  are 
stored  in  holder  at  left 

arbor  is  entirely  satisfactory. 

To  wind  a  spiral  coil,  the  oper¬ 
ator  first  inserts  the  wire  into  the 
proper  hole  in  the  base  of  the  fix¬ 
ture  and  bends  it  at  right  angles 
to  form  the  starting  lead  for  the 
coil.  This  lead  is  now  inserted  in 
the  slot  in  the  mandrel,  and  the  coil 
is  wound  by  guiding  the  wire  in  the^ 
spiral  grooves  with  the  left  hand 
while  turning  the  crank  with  the 
right  hand.  When  winding  is  com¬ 
pleted,  the  arbor  is  locked  in  posi¬ 
tion,  slot  upward,  by  tightening  a 
knurled  nut  over  its  shaft.  With 
long-nose  pliers,  the  end  of  the 
winding  is  squeezed  down  flat 
against  the  diameter  of  the  half- 
round  end  of  the  arbor.  A  quarter- 
round  pin  is  now  pushed  in  from 
the  left  and  the  wire  is  squeezed 


1 

Te»t  cn  60  kv  line,  instrument  on  100-inile  sweep. 
Negative  pip  to  right  of  center  indicates  line 
grounded  at  60  mile*.  Other  pips  are  switchyards, 
transformer  bank,  substation  tap,  carrier  coupling 
ca|iacitdr,  clunge  in  line  cuntiguration. 


Cttjrinh  WS  Sitrra  BUctntk 


Sitrra  Eltctronic  Corporation 

Sun  Carl**,  Culifamia,  U.  S.  A. 
Salas  rapraianfofivas  in  major  citias 

Monvfactvrnn  of  Corrtor  Eroouo«»cv  VoHmotoro. 
Wov«  Anolyiort.  Diroctlonol  Coupfon,  Wtdo- 
Sond  IF  TroMfermon,  Cvttom  RodloTrofitmNfort. 


Forming  load  lor  ^Iral  coll  to  corract 
shapa  with  long-noaa  pUars 


Want  oior*  iafaraiatiaa?  Us*  past  cord  a*  last  pog*. 
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EtiCTRICAL  TUBIN6 


Here  s  why  •  •• 

VARELAS  ThUni  is  how  ioiprognotod  with  R.L  PIRMAni 

Here’s  how  ••• 

BimR  DIEUCTRIC  REWNTiON 


•  •  •  7«000  veHs  ~  mm4  Ree^e  Ht  hifh  dielectrk  vwlee  ewder  tewfheot  service 
cewdHIews 


BETTER  FlEX  B  UTY 


•  •  •  twist  it  ^  tie  it  ~  bend  It  — wrM  IH  Ne  crock  — ne  peel  — oe  dielectric  less. 


BETTER  HEAT  RESISTANtt 


•  •  •  witlistoiids  nsere  thou  1,000  kevrs  ot  105*  t#  110*  C  —  1,000  heers  ot  115* 

C  —  extensive  periods  even  et  150*  €. 


AVAIUBIE  IN  COILS 


.  .  .  M  th«t  y«v  can  cwl  ih«  Uiifth  yaw  aaaJ  —  aa  aiara,  aa  Um,  aa  watt*. 
Staa4ar4  calar*  wMk  raaf«  af  tint  •—  amtt  ar  axcaatlt  aM  A.S.T.M. 
taacMUafiaat. 


CAN  BE  ARER-TREAnD 


.  .  .  m  aahiaf  aaa  varaitaiaf  a^ratiaat.  Rtactt 
haftar  tfcaa  aiatt  alaaratiaawt  aiatarialt  aail  athar 
tyaihatic  <aa(a4  twhiagt. 


Sample  4 
Full 

Information 


VARfliX  Corporotion,  sot  %  st.,  Rmm,  n.  y 


flaata  taa4  ma  hm  iafarmotiaa  at  wall  at  a  fraa  taaigM  af  yawr  aaw 
Varglat  Twbiag  iaigragaafa^  wMi  Oaaaral  ilacirk  farataM.  I  am  particwlarly 
iataratfa^  ia  tamaltt  twitabla  far  _ 
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Waat  awrt  lafarttaWaa?  Uta  watt  car4  aa  latt  pat$. 


Wont  mort  iaforiiMtieii?  Ut«  pMt  car4  w  latt 
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PRODUCTION  TECHNIQUES 


MOUNT  6  OPEN  RELAYS 

IN  THIS  SPACE 


Twin  ot  single 
contacts  rated 
from  1  to  5  amps 


Coil  resistance 
t  to  10,000  ohms 


Dimensions: 

11  16  I  1-3  8  I 
1  /  16  inches 


Phosphor  bronre- 
hinge  pin  tor 
longer  tile 


*^Molded  Coir*  construrtion  proTidea 

protrriioii  plu»”  in  ■  rompelilively  priced  relajr! 


The  Decohm  D>3  relay  is  a  small,  compact,  highly 
sensitive  relay  huilt  to  meet  exacting  military  standards. 
Its  size,  range  and  sensitivity  make  it  an  ideal  relay  for  all  types 
of  communications,  aeronautical  and  industrial  applications.  The 
coil  of  the  D>3  is  sealed  in  a  homogeneous  mass  which  makes  it 
impervious  to  most  adverse  ambient  operating  conditions.  The  molded 

coil  dissipates  heat  readily  and  promotes  _ 

longer  relay  life.  ’ 


iPECfFICATIOIIt 

CONTACT  COMtMATIONSi  Fwim  A4<4>-E-F-G4^ 

It  mawft  RMliaMMI 

CONTACT  MATBRIALi  t  mw.  twin  s>HiSlw  cMitecii 


QMRATINQ  VOLTAOCi  1  to  ISO  y«lta  DC 
OraRATINO  TIMli  .COt  mc.  min.  to  .015  Mc.  smi. 

_  _  _  .004  t«c«n<k  itanSMd 

COft.  yt>OTlCTK>N<  contoUtolv  ImItoSSnS  in  —IS 
W  sImIIc.  WiSUtnA  tonihna  melitorv  mi  hnmUar  Utoilm- 


7{/tcee 


OPCNATINO  CNAMCTCmSTICS  —  Tlw 
ttopk  cur**  (knm  mil  tompcintart  riM 
•mbi«nl  with  Mr*  to  4  w«tto  »p- 
atied  to  to«  D-1  rcUg  Mil. 


DAVIS  ELECTRIC  COMPANY 

C«p«  GirardMU,  Mtotouri 

Mmmmfmetmrtn  nf 

"Moldtd  Coil"  and  Hermatically  Sailed  Relays,  TV  Yokes,  Electrical  AssoMblies 


Ftxtiir*  osad  iot  holding  disc  copadton 
la  position  whilo  soldering  to  Q>iral 
coils.  Empty  grooves  at  top  are  lor  an¬ 
other  type  oi  filter 

axially  against  this  so  the  termin¬ 
ating  lead  of  the  coil  is  exactly  in 
line  with  the  axis  of  the  coil.  The 
quarter-round  pin  is  then  retracted 
and  the  lead  is  cut  to  complete  the 
winding. 

A  typical  filter  uses  three  button- 
type  ceramic  capacitors  and  two 
coils.  A  coil  lead  is  inserted  in  the 
center  hole  of  the  capacitor  and  a 
hook-joint  is  formed  on  the  other 
side,  to  which  is  hooked  a  similar 
joint  in  the  lead  of  the  other  coil. 
These  joints  are  crimped  with 


^  ' 

• 

J 

1 

1 

^  '•/ 

?  ‘  4,  ... 

'  1 

■4 

^  1 

/  / 

Pnlilng  r-l  llhsr  asssmUy  Into  hoosing. 
SeldariBg  iron  holdsr  on  bonch  is  mads 
ttom  plpo  and  pips  fittings.  Holdor  for 
soldor  spool  is  U-shopod  ploco  of  scrap 
iroB  scrswsd  to  bonch.  wtih  span-on 
terminals  profoctlng  inward  from  onds 
to  sorvo  os  shaft  Soldor  mool  Is  lo- 
BOTsd  by  sproodlng  snd  supports  apart 


DESIGNED  AS  A 


JL  he  Type  2001-2  series  provides  frequenciw  from 
30  to  30,000  cycles  with  an  accuracy  of  .001%  (at 
room  temperatures)  in  units  suitable  for  integration 
with  instruments  of  your  own  design  —  or  for  panel 
rack  mounting  with  your  own  power  sources  —  or  for 
line  operation. 


WHICH  WILL  MEET  YOUR 

CUSTOM  NEEDS 

FROM  A  COMBINATION  OF 

STOCK  UNITS 


TYPICAL  COMBINATIONS 

2001-2  2001-2  -f  M 

2001-2  +  I  2001-2  -I-  M  -I-  P 

2001-2  -fL-t-P  2001-2  -H-l-P-flt 
2001-2  +  H  2001-2  -f  H  -f-  P  R 

2001-2  H  -f  P  2001-2  -|-  M  -t-  P  R 


-or* 


TYPE  ••2001-2" 

FREQUENCY  STANDARD 

Frequencies,  200  to  3,000  cycles.  Out¬ 
put,  approximate  sine  wave  at  5  volts. 


ACCESSORY  UNITS 


"M"  UNIT 
AMPLIFIER 

Provides  2  watts  at  6  and  110  volts. 


"V  UNIT. 

DIVIDER.  IMULTI-VIBRATOR  TYPE) 

Provides  trequencies  from  30  to  200, 
controlled  by  the  2001-2  unit. 

Output,  approx.  5V.  Approx,  sine  wave. 


UNIT 

POWER  SUPPLY 

Provides  power  for  combinations  of 
units  illustrated,  if  other  sources  are  iiv 
convenient  or  not  available. 


••D^^  UNIT. 

DIVIDER.  (COUNTER  TYPE) 

Provides  40  to  200  cycles  controlled 
by  the  2001-2  unit,  (fail  safe) 


••H^^  UNIT  H 

MULTIPLIER  ■ 

Provides  frequencies  from  3,000  to 
30,000  cycles,  controlled  by  the  2001-2 
unit.  Output,  approximately  5  volts.  H 

For  details,  please  request  our  **Type  2001-2*'  Booklet, 


'•V'  UNIT 

PANEL  MOUNTING 
Accommodates  up  to  three 
units.  Standard  size  is  8^  inches 
high,  1 9  inches  long. 


American  Time  Products,  Inc. 


Avmw  New  Y0rk^,PI.Y, 

OPERATING  UNDER  PATENTS  OF  WESTERN  ELECTRIC  COMPANY 
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Want  mort  inforinaHMi?  Um  pMt  <*'4  Wsl  p«e*. 


in 


S'- 


r  IT%TIME  FOR 
TALK  OF  DOLLARS 
AND  SENSE 


MOOUCTION  TECHNIQUES 


(cmHiwmI) 


for  suppressing  r-f  interference 


If  you're  thinking  of  buying  e  shielded 
enclosure,  chances  are  you'll  be  faced 
with  technical  claims  that  are  apt  to  be 
confusing.  Worse  yet,  you  might  end 
up  with  an  enclosure  that  does  not 
come  up  to  your  iiilerpretatioH  of  the 
claims,  or  does  not  maintain  its  initial 
rating.  It  pays  to  investigate. 

To  help  you  in  choosing  the  best 
enclosure  for  your  needs,  Ace  has  just 
prepared  a  booklet  which  interprets  the 
confusing  nomenclature  of  this  fast- 
growing  industry.  Written  by  Richard 
B.  Schulz,  Electro-Search,  consulting 
engineer  for  Ace,  it  enables  you  to  eval¬ 
uate  answers  to  such  questions  at  the 
right . .  .  questions  you  must  ask  to  get 
your  money’s  worth.  You’ll  quickly 
learn  whether  a  manufacturer’s  claims 
are  based  upon  guaranteed  measure¬ 
ments  or  fust  plain  guesswork! 

Write  for  Your 
Money’s  Worth  in 
Shielded  Enclose 
\  »«■«•  FKU. 


Solderinq  disc  capacitors  into  position 
through  drilled  holes  in  housing.  Wood 
block  Is  used  as  grip  so  operotor  does 
not  bum  fingers 


pliers,  then  the  two  end  capacitors 
and  an  external  lead  are  similarly 
attached.  The  assembly  is  now 
placed  in  a  half-round  positioning 
fixture  having  correctly  spaced 
grooves  for  the  capacitors,  and  all 
joints  are  soldered. 

The  filter  assembly  is  next  in¬ 
serted  in  its  metal  housing  by 
threading  the  insulated  lead 
through  the  hole  in  the  end  of  the 
housing  and  using  this  lead  to  pull 
the  coils  and  capacitors  in.  The 
flexible  lead  is  now  pushed  into  a 
drilled  hole  in  a  wood  block  to  pro¬ 
vide  a  heat-insulating  handle  for 
the  next  operation,  that  of  solder¬ 
ing  the  edges  of  the  capacitor  discs 
to  the  housing.  For  this  operation, 
a  soldering  iron  having  a  pointed 
tip  is  supported  vertically,  point 
down,  by  a  holding  fixture  made 
from  pipes  and  fittings.  Each 
soldering  hole  in  turn  is  carefully 
brought  up  to  the  tip  of  the  iron 
and  solder  is  applied  inside  the 
hole.  Extreme  care  is  required 
here  to  prevent  the  solder  from 
getting  outside  the  hole,  as  the  hot 
solder  might  burn  off  the  silver 
plating  from  the  filter  shield. 


/  Ac«  Shielded  Enclofvres 

finf  ofNf  Still  Fln0$t  By  tvry  Nl0asvring  Stamk/rd 

The  highest  attenuation  known  to  the  elec-  plain  fact.  And  reams  of  guaranteed  test 

trMic  industry  .  .  .  attenuation  over  the  data  to  back  it  up.  Every  enclosure  de- 

widest  frequency  range — these  are  charac-  sign  is  thoroughly  tested  and  approved 

teristic  of  Ace  Shield^  Enclosures.  Years  by  independent  engineering  laboratories  to 

of  shielding  production,  coupled  with  the  clearly  prove  their  full  value.  That’s  why, 

knowledge  of  the  nation’s  top  shielding  year  after  year,  Ace  remains  the  country’s 

engineers  give  you  the  ultimate  in  shield-  largest  shield^  enclosure  manufacturer 

ing  effectiveness.  .  .  .  with  more  satisfaaory  installations 

There's  no  guesswork  with  Ace,  just  than  any  other. 

A  COMPLETE  LINE  OF  SCtEEN  ROOMS 
FOR  INDUSTRY,  SCIENCE,  AND  MILITARY 
JAN-1-22S;  16E4  (ikipt) ;  MU  16910j  Mll-S-4957 
(Writ*  for  Engineering  tullelin  No.  3) 


Storage  In  Mason  Jars 

Because  deposited  carbon  •  re¬ 
sistors  can  rarely  be  produced  to 
a  specific  resistance  value  and  tol¬ 
erance  by  the  electric  oven  batch 
process,  the  carbon-depositing  de¬ 
partment  must  keep  well  ahead  of 
the  assembly  line  in  the  San  Juan, 


Philadelphia  23,  Pennsylvania 


3644  N.  Lawrence  Street 
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X  a/i"  1.0. 
W}r«*-44AWO 
Wlrul^  Sp*^d— SOO  rpin 


1/a.lnch 


SMALL  TOROIDAL  COILS 
AT  HIGH  SPEEDS 

WITH  MINIMUM  WIRE  BREAKAGE 

The  MICAFIL  Model  RW-0  Toroidal  Coil 
Winder  automatically  winds  toroidal  coils 
continuously  around  360°  and  sector  coils 
from  30°  to  180°.  To  produce  smooth,  even 
layers  of  wire,  the  winder  is  adjusted  easily 
to  wind  any  wire  size  between  26  and  45 
AWG  and  to  obtain  the  proper  pitch.  Wind¬ 
ing  direction  can  be  changed  and  feeds  can 
be  adjusted  while  machine  is  in  operation. 


Irlyt"  O.D.  X  3/4'’  I.D. 
^M»i>-44  AWO 
WiiMfing  $p*«d— $00  rpm 


. "  -V  ■  !  '■ 


M/s  ’  0.0.  X  s/4"  1.0. 
WtM-SS  AWO 
Winding  SpMd—tCK)  rpm 


SHUTTLES  —  Made  in  four  different  ring  diameters  to 
accommodate  range  of  spiraled  wire  sizes  > . .  Larger 
wire  capacities . . .  Afore  than  one  coil  can  be  wound  with 
single  loading . . .  Changed  within  2  minutes . . .  Loaded 
in  less  than  a  minute. 

ACCURATE  MECHANICAL  TURNS  COUNTER-Preset  for 
required  number  of  turns . . .  Automatically  stops  wind¬ 
er  when  turn  count  is  reached. 


l^t,Cosa  Engineers , study  and  recommend  th'e 
winder  for  your  needs.  Or,  write  for  Literature. 


SPIRALING  DEVICE  —  Device  winds  spirals  for  shuttle 
loads— in  advance  . . .  Newly  develop^  to  permit  con¬ 
tinuous  operation  of  Coil  Winder  . . .  Winds  to  pre¬ 
determined  lengths. 


COSA 

40S  Lgxlnflfon  Av*.«  NowYork  17 

IN  OiriOir  AKtA  cxxtaci  COSA  COIfOIATION  •!  D«tr«it,  14933  James  Csxssxs  Hlgliway,  Dstrait  38,  Mich. 


0.0.  1-5/8  X  7/8’  1.0. 
W1ra-38  AWO 
Winding  Speed— 800  rpm 
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Weal  MW*  leforawHcet  Urn  pml  cerJ  m  lest  set*- 


CAPACITY 


Coil  Sizes 

Minimum  finished  I JD . 

Maximum  finished  O.D .  2" 

Minimum  finished  O.D . W' 

Wire  Sizes . 26  to  45  AWG 

Winding  Speed- 


according  to  wire  size  .  .  up  to  800  rpm 
Shuttle  Capacity- 

according  to  wire  size  ....  48  to  500  ft. 


MICAFIL  Ibroidal  Coil  Winders  are  made 
in  three  larger  sizes  for  winding  coils  up  to 
8'  OX),  and  with  1 1  AWG  Wire. 


(centiiiiMd) 


PRODUCTION  TECHNIQUES 


DiM-Vm  tv  RMiviiii  Antinn 


.^-^lilitary  Artenw 


7000  me.  Microwive  Antiima 
with  GabrM  FMd^ 


Mason  Jars  on  racks  proTido  dnsl-prooi 
storogo  ior  deposited  carbon  resistor 
bodies.  Moskinq-tape  labels  are  placed 
high  enough  on  iar  so  that  low  stocks 
con  be  easily  noted 

Puerto  Rico  plant  of  Radell  Corp. 
Batches  of  resistor  bodies  are  fired, 
then  automatically  measured  and 
sorted  into  different  resistance 
ranges  well  in  advance  of  needs. 
From  this  stock,  units  are  drawn 
for  processing  to  fill  current  orders. 

Ordinary  mason  jars  prove  ideal 
for  storing  the  reserve  stock  of 
resistor  bodies.  Their  clear  glass 
permits  quick  visual  inspection  of 
the  supply  on  hand,  so  that  subse¬ 
quent  oven  batches  can  be  aimed 
for  the  low  points  in  the  stock.  The 
resistance  value  and  range  in  each 
jar  are  identified  by  lettering  on 
labels  cut  from  masking  tape. 
White  enameled  screw-type  covers 
proved  most  satisfactory  for  the 
jars. 


UHF  TV  Trammittini  Antenna* 


research,  development 

and  production 

As  one  of  the  pioneers  in  antenna  research  and  development, 
the  Gabriel  Laboratories  has  built  a  solid  background  of  ex¬ 
perience  in  handling  all  types  of  Antenna  problems  —  both 
military  and  civilian. 

On  our  staff  are  several  of  the  top  ranking  antenna  specialists 
in  the  country.  The  research  and  test  facilities  include  a  number 
of  microwave  pattern  ranges,  altitude  and  temperature  cham¬ 
bers,  and  the  usual  measurement  and  test  equipment  necessary 
to  determine  antenna  performance  and  characteristics  in  the 
entire  radio  and  microwave  spectrum. 

The  government  and  many  of  the  country's  largest  electronic 
companies  have  come  to  the  Gabriel  Laboratories  for  aerial 
development  and  subsequent  large  scale  production  by  our 
affiliates:  —  the  Workshop  Associates  Division  and  Ward 
Products  Corporation,  divisions  of  the  Gabriel  Company. 


Staking  Hinge  Bar  for 
Aircraft  Relay 

A  STAINLESS  STEEL  pin  is  Staked 
onto  each  end  of  the  hinge  bar  as¬ 
sembly  for  an  aircraft  relay  in  one 
punchpress  operation  at  the  San 
Juan,  Puerto  Rico  plant  of  Phillips 
Control  Corp. 

Each  pin  has  a  knurled  end 
which  is  forced  into  the  hole  in  the 
bar  in  a  preliminary  operation.  The 
bar  is  then  set  into  the  positioning 
fixture  on  the  bed  of  the  press  with 
long  tweezers;  these  minimize 
finger  accidents.  , 

As  the  press  descends,  a  spring- 
loaded  pin  comes  down  first  and 


Division  of  tho  Gobrioi  Co. 

135  CtmcwiI  Road,  Noodtram  HoighN,  Mon. 
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On  land ...  on  sea  *  In  the  air  •  • . 

“THERE’S  NO  JOB  TOO  TOUGH 
FOR  A  HUSKY!” 


por  quality,  efficiency  and  reliability-  select  the  relay  you  need 
from  Price  Electric's  complete  line.  A  few  of  the  many  types  available 
appear  on  this  page.  A  more  complete  Usting  and  description  is 
available  in  our  Relay  Reference  Folder,  which  will  be  sent  free 
upon  request. 

HUSKY  relays  consistently  meet  the  most  exacting  specifications  and 
perform  their  required  functions  under  the  most  adverse  conditions. 


SiRliS  5002-A  RILAY 


(AN  3320-1) 
(MIL-R-6106) 


CONTACTS:  S.P  N  O.  rated  3S  Amp*  rMiiliT*. 
COIL  VOLTAGE:  26  S  Volt*  DC 


MINIATURE  HERMETICALLY 
SEALED  RELAY 


BALANCED 
ARMATURE  RELAY 
SERIES  1200 


SERIES  S724-IHS  RELAY 
(AN  3304-1) 
(MIL-R-6106) 


SERIES  700  HS 


CONTACTS:  D.P.D.T.  rated  3  Amp*  at  115 
Volt*  AC,  non-inductiv* 

COIL  VOLTAGE:  3  to  48  Volt*  DC 
MAXIMUM  COIL  RESISTANCE  8500  Ohm* 

AVAILABLE  HERMETICALLY  SEALED 


CONTACTS  DPDT  ratod  2  amp*  at  IIS 
Volt*  AC,  non-inductivo. 

COIL  VOLTAGE  6  to  48  Volt*  DC 
MAXIMUM  COIL  RESISTANCE  4000  Ohm*. 
HERMETICALLY  SEALED  ONLY 


CONTACTS:  4  Irom  C,  ratod  3  Amp*  at  1 15 
Volt*  AC,  non-inductiv* 

COIL  VOLTAGE:  26.5  Volt*  DC 


VOLTAGE  RELAY 


CO-AXIAL  RELAY 


SERIES  8400 


STYLE  6394 


STYLE  632S 


CONTACTS:  S  P  D  T.  (Doublo- Brook)  ratod  10 
Amp*  at  115  Volt*  AC,  Cold 
Break,  non-inductiv*. 

COIL  VOLTAGE:  IIS  Volt*,  60  cycloa  AC  or 
130  Volt*,  60  cycle*  AC. 


CONTACTS:  S  P  O  T,  rated  at  100  Watt*  (RF 
Load). 

COIL  VOLTAGE  AC— 115  or  230  Volt*. 

DC -6  to  110  Volt* 


Drive*  up  to  3  waier  awitche*  (or  other  load 
not  eiceeding  81^  inch-ounce*  total  torque). 
CONTACTS:  Make-Break  or  Break-Make 
COIL  VOLTAGE  6  to  115  Volt*  DC 


SYNCHRONOUS 
TIME  DELAY  RELAY 
SERIES  40S0 


LONG  FRAME 
nLEPHONE-TYPE  RELAY 


SERIES  10S0 


SERIES  5900 


CONTACTS:  12  iorm  A  or  8  form  C,  rated 
3  Amp*  at  115  Volt*  AC,  non- 
inductive. 

MAXIMUM  COIL  RESISTANCE:  20,000  Ohm*. 
COIL  VOLTAGE:  6  to  230  volt*  DC  or  AC. 


CONTACTS:  S.P  N  O.  to  D  P  D.T.  rated  10 
Amp*  at  115  Volta  AC,  non- 
inductiv*. 

COIL  VOLTAGE:  IIS  Volta,  60  cycle  AC  or 
230  Volt*,  60  cycle  AC. 
TIME  INTERVALS  (FIXED):  IS  **c.  tolS  min. 
AVAILABLE  HERMETICALLY  SEALED 


CONTACTS  DPDT  rated  2  Amp*  at  PlS 
Volt*  AC,  non-inductiv*. 

COIL  VOLTAGE:  3  to  24  Volt*  DC. 
MAXIMUM  COIL  RESISTANCE  6500  Ohm* 


AVAAABLE  HERMETICALLY  SEALED 


AVAILABLE  HERMETICALLY  SEALED 


A  handy  quid*  to  Huaky  relay*,  containinq  photoqrapha  and  apeciiication*  oi  42  type*. 
Help*  you  bnd  the  type  relay  you  need  in  iuat  a  lew  aecond*.  Addrea*  requeat  to  Dept.  NS. 


RELAY  REFERENCE  FOLDER 


tORPORATION 

1500  CHURCH,  FREDERICK,  MARYLAND 
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MODUaiON  TCCHNIQUES  (co»t<MMl) 


‘DIAMOND  H’  RELAYS 


...FOR  HIGHER 


1 


RESISTANCE 


Shown  Acttul  Sire 


Vibration  resistance  ranjje  of  “Diamond  H”  Series  R  Relays  has  been 
more  than  doubled,  extending  now  from  0  to  well  over  1,000  cycles 
j>er  second  at  15  “G’s.” 

Continuitig  engineering  developments  such  as  this  are  constantly 
broadening  the  adaptability  of  Series  R  Relays  for  a  wide  variety  of 
applications  ,  .  .  guided  missiles,  jet  aircraft,  fire  control  and  detec¬ 
tion,  radar,  communications,  high  speed  camera,  geophysical  and 
computer  apparatus  .  .  .  and  similar  applications  requiring  (Msitive 
operation  under  critical  conditions. 

Hermetically  sealed,  miniature  aircraft  relays,  Sefies  R  devices  are 
basically  4PDT,  but  are  also  available  in  DPDT  and  4PDT  with  two 
independent  coils,  either  or  both  of  which  will  operate  the  unit. 
Available  with  all  standard  mounting  arrangements,  including 
ceramic  socket  for  interchangeability.  Their  design  permits  unusually 
compact  grouping  and  provides  a  firm  bond  between  relay  and 
chiissis.  See  us  for  special  arrangements. 


In  their  field  still  the  smallest 
and  lightest,  ( 1.6  cu.  in.,  3.76 
oz. )  combining  highest  operat¬ 
ing  shock  resistance  (to  50  “G” 
and  higher),  widest  temperature 
range  (— 65*  to  -|-200®  C.)  and 
gTeat<»t  ability  to  break  high 
currents  and  high  voltages.  Se¬ 
ries  R  Relays  consistently  oper¬ 
ate  over  400,000  cycles  without 
failure  at  5  A.  and  go  3,500  or 
more  under  30  A.  at  30  V.,  D.C., 
resistive.  They  carry  voltages  up 
to  300  D.C.  at  4/10  A.  for  more 
than  400,000  cycles.  With  low 


contact  loading,  life  expectancy 
is  10  million  cycles  or  better. 

Operating  time  is  10  ms.  or  less; 
drop  out  time  3  ms.  or  less.  Coil 
resistances  up  to  35,000  ohms 
are  standard;  to  50,000  ohms 
available  for  special  units.  Sen¬ 
sitivity  approaches  100  mw.  at 
30  “G”  operational  shock  re¬ 
sistance.  Inter-electrode  capaci¬ 
tance  is  less  than  5  minf.  con¬ 
tacts  to  case— less  than  21<'jmmf. 
between  contacts,  even  with 
plug-in  type  relay  and  socket. 


Designed  to  meet  all  requirements  of  USAF  Spec.  MIL-R-5757B, 
they  far  surpass  many.  Bulletin  R-150,  giving  basic  performance 
data  under  varying  conditions,  is  yours  on  request.  Our  engineers 
are  prepared  to  work  with  you  to  develop  variations  to  meet  your 
specific  requirements.  Tell  us  your  needs. 

THE  HART  MANUFACTURING  COMPANY 

202  Bartholomew  Avenue  •  Hartford,  Connecticut 


Wont  Mart  hilsfi—Hwit  Um  gott  cerd  last  pegt. 


Method  of  preforming  leads  of  mica  ca¬ 
pacitor  with  the  old  of  pegs  on  a  wood 
block.  Unused  pins  here  serve  for  posi¬ 
tioning  another  type  of  component  and 
forming  its  leads.  Library  of  blocks  is 
mointoined  to  take  core  of  oil  ports  used 
on  the  terminal  boords 
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Method  oi  using  iweesers  io  insert  air- 
craft  relay  hinge  bar  in  press  for  slak¬ 
ing  beoring  pins.  Finished  bor  can  be 
seen  on  bed  of  press 


holds  the  hinge  bar  tightly  in  pos¬ 
ition.  At  the  same  time,  two  cam- 
driven  pins  force  the  two  stainless 
steel  hinge  pins  in  to  the  correct 
depth  and  hold  them  there  while 
staking  rods  on  each  side  of  the 
spring-loaded  center  pin  come  down 
and  stake  the  hinge  bar  over  the 
shanks  of  the  pins. 


Lead-Forming  Fixture 


Metal  pegs  in  wood  blocks  serve 
both  as  centering  guides  and  as 
forms  for  bending  loops  in  leads 
for  small  components  prior  to  as¬ 
sembly  on  terminal  boards.  When 
loops  are  formed  in  this  manner  at 
the  correct  points  in  the  leads,  the 
parts  can  be  rapidly  dropped  over 
the  wrap-around  pins  on  terminal 
boards  at  subassembly  positions. 
A  quick  squeeze  of  each  loop  with 
pliers  provides  the  mechanical 
strength  for  mounting  the  parts  on 
their  terminals.  This  technique  is 
used  at  Caribe  Aircraft  Radio 


Ofuxuu  JllfMl 


? 


0^ 


ALITY- DEPENDABILITY- ACCURACY 


SiND  FOt  COMPLETE  CATALOG  OF 
FREED  INSTRUMENTS  AND  TRANSFORMERS 


OC-MT 


OCMT 


0C-7VT 


FREED 

HIGH  FiDELITY41ICH  LEVEL 
OUTPUT  TRANSFORMERS 


The  Freed  “Qveli^  Grade"  aedie  traesferaMrs  are  vide  haed,  high  fdalttr  cawpeeeate  featerhif  astatic 
ceastrHctiea,  leagitediaal  halaiae,  lew  haraMik  dictertlee.  eeKarai  respeasa.  Mfh  etiiciaacy.  aad  eaastaat 
impedance  match  thraaghaat  the  aadia  freaaaacy  epactnaa.  HaiiaMM  aaatnmzatiaa  af  stray  ieldt  ie 
KcempliiNd  bv  asa  af  aamhalaacad  ceil  stractaras  aad  maltlpla  aNay  shieMlag.  High  Rdelity  is  achieved 
ea  every  tap  at  tN,  aeivarsal  hapedaace  wiadiag  wiHwat  line  reflactiaa  ar  traasvarsa  caivii*g< 

All  Qaality  Grade  Campaaaats  are  thareeehly  hapragaatad  ia  a  special  aaa-hygrascapic  varaish,  aad  fally 
aacapsalatad  ia  a  maistara  prMf,  high  aMroiv  paiat  campaaad. 


OCA  25  Pf  2A3.  ea4.  eu  5^  u-soo 
300A.  27SA  to  ttolv.  SKIT 
500  oton  line 


•P42  }.ie<i 
(IS  wAns) 


*0.S  Oa  OC  MT 

so^oooa 


Univtr-  SMO  U-IS 
"111 _ 


•t-42 


17.M 


u-ie 


+  42 


22.4tl 


a-ia  Nviaaacis 
iM  earns 

a.  4,  a,  IS.  ia 


OCA  M  !flSl  U-MO 
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A  bank  of 
MICRO  twildiot 
in  Iho  floor 
soloctor  of  o 
Montgomory 
automatic 
olovator. 


Oporator  can  drop  compononia  quickly 
ovor  torminols  on  board  wbon  loada 
haYt  proformod  loops 


Corp.,  Coamo,  Puerto  Rico  in  con¬ 
nection  with  the  manufacture  of 
military  radar  equipment.  % 


Sealing  Paper  Capacitors 

Rapid  assembly  and  sealinj;  of  tubu¬ 
lar  paper  capacitors  is  achieved  at 
Pyramid  Electric  Co.  through  use  of 
mounting  racks  that  hold  about  60 
capacitor  tubes.  The  tubes  are 
placed  between  two  strips  of  wood 
in  a  jig  that  sets  over  a  height 
controlling  wood  strip  mounted  on 
the  bench.  After  loading  a  jig,  the 


iwitches 


help  make  Montgomery  Elevators  Automaik 


Every  time  you  push  a  button  in  a  Montgomery  auto¬ 
matic  elevator  a  MICRO  switch  is  actuated. 

Engineers  of  the  Montgomery  Elevator  Company,  one  of 
the  largest  manufacturers  of  automatic  elevators,  selected 
MICRO  switches  because  of  these  important  characteristics: 

•  Millions  of  occurofo  ropoot  oporations 

'•  Positivo  snap-action  opening  and  closing 

•  Totally  anclosod  dust-rosistant  contacts 

•  Absolut*  r*p*tition  of  motion 

•  Long-lif*  d*p*ndability 

From  6  to  24  switches  are  used  per  floor  control,  depending 
on  the  number  of  automatic  functions  performed.  The  usual 
installation  consists  of  six  MICRO  switches  per  floor.  These 
stop  the  elevator  as  directed  by  the  up  and  down  buttons, 
control  the  car  direction  and  the  floor  signal  lights. 

This  choice  of  MICRO  switches  by  Montgomery  engineers 
is  typical  of  the  confidence  j  laced  in  these  small,  precise, 
dependable  switches  by  designers  in  every  phase  of  industry. 
MICRO  switch  engineering  service,  based  on  skill  and  e.vpe- 
rience  in  every  type  of  electrical  switching  problem,  is  avail¬ 
able  for  cooperation  with  you  and  your  design  staff.  Let 
^  MICRO  engineers  help  you  select  the  right  switch  for  your 
application.  Call  or  write  the  nearest  MICRO  branch  office. 


Placing  capacitor  tubas  In  iig.  A 
wood*n  strip  on  th*  tablo  bsnealh  tbs 
rack  kMps  oil  tha  tubas  at  tha  propar 
haigbt  until  thumbscrows  ora  tight*n*d 


MAKERS  OF  PRECISION  SWITCHES 

FREEPORT.  ICIINOIS  . . . . 


294 


Wont  mort  IstersMtiM?  Um  port  card  ea  latt  pegs. 


November,  1953  —  ELECTRONICS 


+++++++ 


TYPE  BH6A 

FREQ.  200-500  kc 
100,000  kc 


TYPE  BH8 

FREQ.  SS-200  kc 
TOO  kc 


TYPE  BH9A 

FOF>  90-200  kc 


TYPE  BH7A 

FREQ.  15,000-50,000  kc 


THE  INSIDE  STORY 


RESEARCH 

ENGINEERING 

CRAFTSMANSHIP 

PRECISION 

PRODUCTION 

DELIVERY 

<|UALITY 


Top  quality  means  top  performance  after  long 
service.  Bliley  quality  control  far  exceeds  the  per¬ 
functory  steps  necessary  to  produce  and  ship  crysuds 
which  meet  a  nominal  specification. 

Bliley  precision  process  techniques,  rigidly  followed 
in  orientation,  slicing,  lapping,  and  plating  guarantee 
peak  crystal  performance.  That  extra  touch  of  en¬ 
gineering  and  craftsmanship  makes  the  big  difference 
in  your  equipment. 

That’s  the  Bliley  inside  story  1 
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RYAN 

Ryan  Aeronautical  Company 
is  another  of  the  world* 
famous  manufacturers  who 
rely  on  nationally  known 

KAY.LAB  PRECISE 
ELECTRONIC  EQUIPMENT 


Only  KAY.LAB 
ABSOLUTE  D.  C.  POWER 
SUPPLIES  provide 

.01% 


STABILITY 
I  REGULATION 
I  CALIBRATION 


Squirting  cement  Into  ends  oi  tubular 
poq>er  copocitorS  with  hlgh-preuure  ce¬ 
ment  gun.  Racks  are  inverted  tor  iUlIng 
other  ends  of  units 


West  sier*  isfonsetlsst  Uw  port  csrd  so  lert  peg*. 
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KALIFELl  LABORATORIES,  INC. 

lOM  MORENA  tlVD. 

SAN  DIE60  IR,  CAIIFORNIA 


Capacitor  bodies  are  inserted  in  tubes 
and  ends  oi  leads  bent  over  rods  to  in¬ 
sure  proper  centering 


I  tubes  are  locked  in  position  by  tight* 
ening  thumbscrews  at  each  end.  On 
each  jig  are  two  metal  rods,  one 
running  over  each  end  of  the  paper 
tubes. 

At  another  work  position,  a  ca¬ 
pacitor  body  is  inserted  in  each  tube 
;  and  the  ends  of  their  pigtails  are 
bent  over  the  rods  to  hold  the  ca¬ 
pacitor  centered  in  the  tube. 

for  oloctronic  instrumoiits  process. 

cement  is  applied  to  each  end  of  the 
capacitor  through  the  nozzle  of  a 
trigger-operated  gun.  The  gun,  op¬ 
erating  at  60  to  80  lb  air  pressure, 
makes  it  possible  for  the  operator 
to  control  the  flow  of  cement  pre¬ 
cisely,  Ailing  each  unit  completely 
and  smoothly  without  overflow. 
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Manual  Inductrol 


CATMOOt 
)  OklOCO  C<MT(0 
)  IHOWUTtO  TUNMTtN 
)  I’Ullt  noNSTCH 


ELECTRONIC  TUBE-LIFE 
VS.  VOLTAGE 


Currant-carrying  ability  of 
all  aloctronic  tubai  it  affact- 
ad  tariouily  by  voltaga  davia- 
lion.  Tha  loti  of  amittion 
at  undarvoltaga  rotullt  in 
thortar  tuba  lifa.  Curva  I 
"Oxida  Coalad"  oppliet  to 
mott  of  tha  thyratront,'  plio- 
troni  and  rocaiving  lubai. 
Curva  2  "Thoriolad  Tungilan" 
oppliat  to  tmoll  tranunittar 
tubat  and  tono  baltory-hoat- 
ad  lubat.  Curva  3  "Pura 
Tungitan"  oppliat  to  oicilla- 
tor  tubai. 


Automatic  Inductrol 


mi 


JO  40  to  to  70  to  >0  too  l>0  120 

PER  CENT  CATHODE  HEATER  VOLTS 


For  maximum  tube  life  and  performance, 
include  G-E  Inductrols  as  "original  equipment" 

Automatic  voltage  regulation  provides  an  effective  and 
economical  means  of  avoiding  losses  in  power  capacity 


The  life  and  efficiency  of  the  electronic  equipment  you 
manufacture  depends,  to  a  large  extent,  on  the  per¬ 
formance  of  the  electronic  tubes.  Tube  life  is  adversely 
affected  by  over-  or  under-voltage  conditions  that  ran 
easily  be  prevented. 

G-E  dry-typ«  induction  voltage  regulators,  called  Tnduc- 
trols,  offer  you  an  effective  and  economic-al  means  of 
maintaining  correct  opt'rating  voltage.  Two .  types  are 
available  for  indoor  service  on  circuits  600  volts  and  be¬ 
low,  single-phase  3  to  240  kva;  three-phase  9  to  520  kva. 

Automatic  Inductrols  maintain  a  closely  regulated 
output  voltage  from  a  varying  supply  voltage  with 
a  bandwidth  of  ^1%.  TTie  standard  range  of  reg¬ 
ulation  is  plus  and  minus  i0%. 

Hand-oporated  or  manually  controllod  motor- 

oporated  Inductrols  provide  a  variable  output 
voltage  from  a  relatively  constant  supply  voltage, 
lliey  supply  100%  raise  and  100%  lower  regulation. 

can in^ 


1. 


Typical  applications  for  G-E  Inductrols  that  have  proved 
highly  effective  include:  radar  equipment,  induction  heat¬ 
ing  equipment,  medical  and  industrial  x-ray  equipment, 
TV  and  radio  transmitters. 

For  further  information,  contact  your  nearest  G-E  sales 
office, agent  or  distributor.. .or  return  the  attached  coupon. 


HERE’S  HELPFUL  G-E  DATA 
ON  INDUCTROLS 

Far  full  dotolU  on  dry-tyiM  imliKlian  voltaga  rogulolars,  raturn  this 
cawgan  .  ,  .  lodoyl 

Singla-phaM  INDUCTROLS,  iiMlaar  tarvica 

600  volts  Oita  bolow  on  circuits  3  to  240  kvo — OIC-795A  □ 

Tbroo-phosa  INDUCTROLS,  iitaaor  sorvico 

600  voHs  and  bolow  on  circuits  9  to  520  kvo— OEA-S624  □ 

AppUcoNon  bullotin, 

InductroM  ond  slocironic  oguipmont— OIA-S936  □ 

Oonorsri  Boctrlc  Company 

Socttan  C423-201,  fshonoctady  •,  N.  T. 
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band  r-f  or  i-f  amplifier  in  mobile 
and  aircraft  receivers  where  de¬ 
pendable  performance  under  shock 
and  vibration  is  a  prime  considera¬ 
tion.  It  features  a  pure-tungsten 
heater  to  give  long  life  under  con¬ 
ditions  of  frequent  on-off  switch¬ 
ing  and  three  leads  to  the  cathode 
to  permit  isolation  of  the  input  and 
output  circuit  returns  and  to  reduce 
the  cathode  lead  inductance. 


block  diagram  level  without  concern 
for  circuit  details.  Since  each  unit 
(size — 2J  in.  high  x  4J  in.  wide  x 
9  in.  long)  performs  a  multiplicity 
of  independent  functions  selec¬ 
tively,  a  complete  system  consisting 
of  16  modular  units  and  a  regulated 
power  supply  has  a  capability  of  72 
separate  functions  with  as  many 
as  31  functions  simultaneously 
available.  Simple  digital  instru¬ 
ments  can  be  quickly  patched  up  by 
using  the  modular  system. 


TRANSISTORS 
of  all-welded  metal 


General  Electric  Co.,  Syracuse, 
N.  Y.,  is  producing  a  new  line  of 
junction  transistors  that  are 
evacuated,  hermetically  sealed  and 
of  all-welded  metal  construction. 
The  welded  metal  construction  al¬ 
lows  power  ratings  of  almost  1 
watt,  with  two  units  in  a  class-B 
push-pull  circuit.  They  have  been 
demonstrated  to  operate  under 
water  at  temperatures  up  to  100  C. 


.  MODULAR  SYSTEM 

•  of  digital  pulse  units 

ST  *  Audio  Products  Corp.,  2265  West- 

''  wood  Blvd.,  Los  Angeles  64,  Calif. 

(  The  modular  system  of  digital 

*  M  *  pulse  units  consists  of  16  electri- 

li  caliy  and  mechanically  compatible 

I  modulars  that  perform  all  the  basic 

I  functions  of  digital  pulse  opera- 

I  tions,  such  as  gating,  pulse  form- 

I  ing,  counting  and  coincidence  mark- 

I  ing,  as  well  as  simpler  electronic 

W  tasks  like  amplification,  signal  in- 

,  version  and  impedance  matching. 

TINY  PENTODE  operation  the  modulars  are 

is  heoter-cathode  type  t”; 

gether  by  mechanical  means  and 
Radio  Corp.  of  America,  Harrison,  quickly  interconnected  by  patch 
N.  J.  The  5840  is  a  premium  sharp-  cords.  Thus  design  and  develop- 
cutoff  pentode  of  the  subminiature  ment  engineers  can  readily  operate 
type  for  use  primarily  as  a  broad-  in  the  most  complex  systems  at 


TV  TUBE 

aids  noise  suppression^ 

Sylvania  Electric  Products  Inc., 
1740  Broadway,  New  York  19, 
N.  Y.,  has  announced  a  new  tube, 
type  6CS6,  designed  for  combined 
sync-separator,  noise-suppressor 
u.se.  It  is  de.signed  to  be  used  in 
circuits  that  accomplish  sync  separ¬ 
ation  by  feeding  the  video  signal 
extending  in  a  positive  direction  to 
grid  three  where  the  negative  grid- 
leak  bias  development  automatically 
adjusts  the  clipping  level.  Noise 
suppression  is  obtained  in  the  6CS6 
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Specify  Types 

from  the  Finest— most  Complete  Line 
of  Premium  Subminiafure  Tubes 


Sylvania  Research  and  Engineering  pio¬ 
neered  the  development  of  the  cathode-type 
subminiature  tube. 

For  more  than  a  decade,  engineering  and 
production  efforts  have  been  directed  towards 
the  evolution  of  this  premium  tine  of  high 
reliability  types. 

Many  of  the  types  listed  were  originally 
sponsored  by  the  Armed  Services.  Others 
have  been  designed  by  Sylvania  to  furnish 
additional  reliable  types  required  for  newer 


applications.  Beyond  this,  there  are  other 
tyi^  not  listed  above  which  are  presently 
undergoing  active  development. 

Outstanding  Design  Features 

•  Low  inoperative  failure  rate 

•  Stable  characteristics 

•  Long  life 

•  Fatigue  and  impact  resistant 

•  Vibration  resistant 

•  High  temperature  operation 


U:.  iX  li  ^ 


all  originated  by  Sylvania 


5S34 

Pantod*  Mixar 
SS39 


t5»07 

Sami-ramota  Cut.«ff 
Pantoda 


Vidao  Output  Pantoda  tSSOS 
5441 

Ractifiar  *5914 

5443  ranlO( 

Thyrotron  5977 

5444  tow  h 

Voltaga  Ragulator  59S7 

5447  Powai 

T-1  Data«tor  4021 

571 S  Madii 

Madium  Mu  Trioda  4110 

5719  DoubI 

High  Mu  Trioda  4111 

5040  low  A 

Sharp  Cut-off  Pantoda  4112 
5S94 

Doubla  Dioda  Datactor  4153 

Sami-ramota  ' 

Cut-off  Pantoda  »uppr 

5902 

Audio  Powar  Pantoda  , 

low  ( 

•*»<»  >upp. 

Doubla  Dioda  Datactor  0205 

♦S’M  Shor, 

Madium  Mu  Trioda  tSaoc 

t5905  0204 

Sharp  Cut-off  Pantoda  Samh 

tS904  Pantc 

Sharp  Cut-off  Pantodb  luppt 


Pantoda  Mixar 
*5914 

Pantoda  Mixar 
5977 

Low  Mu  Trioda 
59S7 

Powar  Control  Trioda 
4021 

Madium  Mu  Doubla  Trioda 

4110 

Doubla  Dioda  Datactor 

4111 

low  Mu  Doubla  Trioda 

4112 

High  Mu  Doubla  Trioda 

4153 

Sharp  Cut-off  Pantoda 
low  Cgp  (Saporota 
tupprauor) 

4154 

Ramota  Cut-off  Pantoda 
low  Cgp  (Saporota 
tupprauor) 

4205 

Shorp  Cut-off  Pantoda 
(Saporota  tuppraMor) 

4204 

Samt-ramota  Cut-off 
Pantoda  (Saporota 
lupproMor) 


6  A  ^ 


For  complete  data  sheets  and  specifications  concerning 
any  of  the  above  tube  types  and  for  application  informa¬ 
tion,  see  your  Sylvania  Sales  Engineer  or  write  to: 
Sylvania  Electric  Products  Inc.,  Dept.  3R-1011. 

1740  Broadway,  New  York  19,  N.  Y. 


24-volt  haotar.  t  34  volts  all  alamanti. 
All  otfcar  typos  ora  4  J  volt  hoators. 


UOHTINO  e  RADIO 
ELECTRONICS 
TELEVISION 


la  Canodai  Svivonia  Claciric 
IConodo)  ltd..  UnKartlly  Towar 
Bldo..  St.  Cotharlna  St. 
Moatraol,  P.  Q. 
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by  applying  a  video  signal  extend¬ 
ing  in  a  negative  direction  to  grid 
one.  Strong  noise  impulses  will 
cause  tub6  cutoff  momentarily  and 
thus  reduce  the  harmful  effects  of 
noise  on  picture-tube  sweep  cir¬ 
cuits.  The  6CS6  grid  number  three 
has  a  sharp-cutoff  characteristics 
to  facilitate  the  clipping  action 
which  removes  picture  information 
from  the  sync  pulses.  This  tube  is 
in  the  T-5i  bulb  style  and  has  a 
6.3-v  heater. 


PULSE  TRANSFORMERS 

are  tiny  plug-in  type 


Tbchnitrol  Engineering  Co., 
Philadelphia  33,  Pa.,  is  now  manu¬ 
facturing  two  new  miniature, 
plug-in  pulse  transformers  featur¬ 
ing  selective  turns  ratios.  Each  of 
the  new  units  has  a  tapped  second¬ 
ary  permitting  selection  of  a  turns 
ratio  of  3  to  1,  4  to  1,  6  to  1,  6  to  1 
or  8  to  1.  TP-AVA  is  recommended 
for  narrow  pulses,  0.2  [&sec  to  0.5 
fisec  wide.  TP-BVA  is  for  wider 
pulses,  0.6  |xsec  to  2.6  |isec.  Fulle- 
tin  166-1  gives  complete  informa¬ 
tion  on  the  company’s  transformers. 


OSCILLOGRAPH 
can  record  50  data  traces 


Consolidated  Engineering  Corf., 
300  N.  Sierra  Madre  Villa,  Pasa¬ 
dena  8,  Calif.  Fifty  active  data 
traces  can  be  accurately  recorded 


on  12-in.  paper  or  film  by  the  type 
6-119  recording  oscillograph.  A 
36-trace  type  with  identical  fea¬ 
tures  is  also  available.  Records  250 
ft  in  length  may  be  made  at  speeds 
from  0.10  in.  to  100  in.  per  second. 
Automatic  safety  circuits  are  in¬ 
corporated  to  give  immediate  warn¬ 
ing  should  some  failure  occur  to 
cause  record  loss.  Circuits  are  pro¬ 
vided  to  check  condition  of  the 
main  and  reserve  lamps,  timing 
lamp,  heater  operation  and  paper 
supply.  Additional  test  circuits 
check  the  warning  systems.  Fre¬ 
quencies  from  0  to  3,000  cps  may 
be  recorded  by  installing  precision 
galvanometers.  Oscillograph  models 
are  available  for  operation  from 
either  26-v  d-c  or  116-v  a-c  power. 
Further  information  is  given  in 
bulletin  1636. 


DECADE  INDUCTORS 

are  plug-in  type 

Burnell  &  Co.,  45  Warburton 
Ave.,  Yonkers  2,  N.  Y.  Some  of 
the  many  advantages  of  the  new 
plug-in  decade  series  of  decade 
coils  are:  (1)  greater  flexibility  in 
lab  setups;  (2)  lab  precision  with 
greater  economy;  (3)  elimination 
of  interwiring  and  selector-switch 
capacities;  (4)  simplicity  of  service 
and  replaceability  of  individual 
units;  and  (6)  allowance  of  more 
than  one  simultaneous  setup  with  a 
given  set  of  coils.  Each  plug-in 
decade  is  equipped  with  a  male  plug 
at  one  end  and  female  plug  at  the 
opposite  end  permitting  the  user 
to  plug  as  many  together  as  desired 
which  simultaneously  connects 
them  in  series.  One  basic  set  of  4 
decade  units  will  provide  induc¬ 
tance  values  in  decade  steps  of  1  to 
10.  At  present  one  series  of  plug-in 


decade  units  is  available  over  the 
entire  inductance  range  of  1  milli¬ 
henry  to  180  henries. 


PHOTO  TRANSISTOR 

is  npn  junction  type 


Transistor  Products,  Inc.,  Snow 
and  Union  Sts.,  Boston  36,  Mass., 
has  developed  a  type  X-25  ger¬ 
manium  npn  junction  photo  trans¬ 
istor.  Its  immediate  applications 
will  include  use  in  automatic  punch- 
card  accounting  machines,  auto¬ 
matic  dimmers  for  automobiles  and 
automatic  brilliance  controls  on  tv 
receivers.  It  has  sufficient  power 
output  to  operate  a  relay.  Maximum 
operating  power  is  60  mw  and 
maximum  nondestructive  power 
400  mw.  It  may  be  considered  as  a 
light-sensitive  device  with  an  in¬ 
corporated  amplifier. 


D-C  AMPLIFIER 

for  wide-band  operation 

Furst  Electronics,  3322  W.  Law¬ 
rence  Ave.,  Chicago  25,  Ill.  Model 
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. .  •  and  it  doesn^i  cost  you  a  cent! 


offers  you  olLthis 
valuable  new  information 


and  SwitierUnd.  The  20  beat  articlea, 
which  were  awarded  caah  prisea  totaling 
11400,  will  be  publiahed  in  the  pages  of 
Audio  Record.  The  information  thus  made 
available  to  the  industry  will  be  of  real 
value  to  sound  recordists  everywhere. 


20  PRIZE-WINNING  ARTICLES 

from  Audio’s  Intornational  Sound  Recording  Contest 


Here's  a  wealth  of  new  ideas  on  how  to 
use  tape  and  disc  recordings  to  achieve 
greater  economy  and  efficiency  in  radio, 
'TV  and  sound  studio  operation. 

With  reference  to  these  articles,  one  of 
the  contest  judges  commented  as  follows: 
"I  have  never  received  so  much  informa¬ 
tion  which  was  new  and  exciting  in  such  a 


short  time  in  all  of  tiiy  years  in  the  busi¬ 
ness."  And  another  judge  stated  that  "the 
information  and  descriptions  of  recording 
operations  conducted  in  small  radio  sta¬ 
tions  and  recording  studios  throughout 
the  country  has  been  quite  an  education." 

Contest  winners  include  entVies  from  11 
different  States,  as  well  as  from  Canada 


QUICK  FACTS  ON 
MAGNETIC  TAPE  RECORDERS 


Each  year,  Audio  Record  brings  you  a 
complete,  up-to-date  listing  of  ail  makes 
and  models  of  tape  recording  machines 
—  with  conveniently  arranged  price  and 
performance  data.  This  directory  issuej 


published  in  September,  is  the  most  com¬ 
plete  and  authoritative  compilation  of 
tape  recorder  information  available  to  the 
industry.  Over  75,000  copies  of  the  last 
issue  were  distributed. 


IT’S  YOURS  FOR  THE  ASKING 


.  .  .  plus  many  other  articles  of  timely 
interest  to  the  sound  recordist 

Audio  Record  keeps  you  well  informed  on  all  the  latest  trends 
and  technical  developments  in  all  phases  of  tape  and  disc 
recording.  It  is  not  an  advertising  publication  and  its  sole  pur¬ 
pose  is  to  render  a  needed  and  useful  service  to  the  industry. 

Audio  Record,  published  8  times  a  year,  is  currently  dis¬ 
tributed  free  of  charge  to  a  request  mailing  list  of  about 
35,000  sound  recordists  in  broadcasting  stations,  recording 
studios,  schools  and  colleges  throughout  the  country. 


A  letter  or  post  card  will  add  your  name  to  the  Audio  Reeord 
mailing  list.  And  if  you  would  like  to  have  others  in  your 
organisation  read  it  also,  send  their  names  along,  too.  Just 
write  to  Audio  Devices,  Inc.,  using  the  Dept.  No.  listed  below. 
All  requests  addressed  to  this  Dept,  will  be  started  with  the 
July-Aug.,  1953  issue,  so  you  will  be  sure  to  get  all  the  prise¬ 
winning  articles,  as  well  as  the  1953  Tape  Recorder  Directory 
Issue. 


AUDIO  DEVICES,  Inc. 

Dept.  AR-1,  444  Madison  Avo.,  Now  York,  N.  Y. 

Expert  Dept.;  13  loti  40th  St.,  New  York  10,  N.  Y,  Cablet  “ARUr* 
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(continued) 


220  wide-band  d-c  amplifier  is  de¬ 
signed  specifically  to  increase  the 
sensitivity  of  c-r  oscilloscopes  with 
extended  1-f  response.  It  can  be 
used  to  extend  the  range  of  vtvm’s, 
frequency  analyzers  and  other  in¬ 
struments  when  unusually  low  fre¬ 
quencies  are  encountered.  In  1-f 
applications  its  use  eliminates  long 
waiting  times  due  to  necessary 
coupling  time-constants.  Its  use 
will  also  increase  the  sensitivity  of 
d-c  voltmeters.  The  new  amplifier 
uses  push-pull  amplification  and 
a  special  cross-coupled  circuit 
achieves  good  stability  and  low 
drift.  This  circuit  also  provides 
excellent  phase  inversion  for  equal 
results  with  balanced  or  unbalanced 
input  signals.  Maximum  gain  is  ad¬ 
justed  to  approximately  100  and  the 
input  attenuators  reduce  this  gain 
to  approximately  10  and  1  (40,  20 
and  0  db). 


B  The  other  day  we  got  a 

request  for  quotation  from  the  Foul 
■  Fiends  of  the  Air  Procurement  Agency, 

material  required  in  conformance  with 
a  horrible  list  of  spook  specs. 

HIHHBH  Sales  didn’t  think  we  had  a 

ghost  of  a  chance,  but  the  boys  in  the 
back  room  brushed 

the  dead  crows_  ^  aside 

Br  and  went  to  work. 

It  seems  th^t  this  year  the 

Ghouls  out 

a  new  apparition  apparatus  which  computes 
the  spirit  resistance  of  the  victim  during  the 
ephemeral  expedition  so  as  to  energize  the  ectoplasm 

at  the  optimum  rate  and  range.  Rate -correct ion 
is  derived  from  the  victim’s  tooth-chatter  rep-rate 
up  to  within  a  few  microseconds  of  the  awful  climax. 

The  required  relay  pulses  electroplasm  to  the  Cold  cathode  of 
the  Spiritron  whose  emanations  produce  greenish  light  and 
jangle  the  chains  ^  through  a  phantom  link. 

(The  throat-clutch  '  engaged  manually.)  The 

normally  closed  contact  '  '  puts  a  damping  diode  on 

the  atmosphere  control  and  prevents  accidental  dematerialization. 

Fortunately,  operating  temperatures  are  never  higher 

than  cold  blood,  and  even  though  humidity  and 

corrosion  requirements  are  —  well  —  unspeakable,  the  boys  have 

developed  a  very  neat  relay  with  controlled  contact 

shudder,  unaffected  by  screams  of  60  db  max.  up 

to  2  kc  and  as  sensitive  as  a  will-of-the-wisp.  a 

The  job  was  done  so  promptly  and  brilliantly  that  we  hope 
to  cash  in  on  this  year’s  Hallowe’en  business.  The  boys  who  did 
it  are  still  out  on  a  bat  ^  v^so  we  haven’t  anybody  for 
the  coffin-nail  jobs  right  now,  but  brass-tack 

requests  for  relay  developments  will  get  a 

spirited!  response. 


TRANSFORMER 

gives  power  to  tube  plate 

Magnatran,  Inc.,  246  Schuyler 
Ave.,  Kearney,  N.  J.,  has  added  a 
new  air-cooled  plate  transformer  to 
its  line  of  heavy-duty  electronic 
components.  Its  purpose  is  to  fur¬ 
nish  power  to  plates  of  rectifier 
tubes  which  in  turn  supply  high  d-c 
voltage  to  all  types  of  electronic 
equipment.  These  transformers  are 
conservatively  designed  for  trouble- 
free  life  and  to  withstand  abnormal 
impulse  voltage  encountered  in  rec¬ 
tifier  service.  In  addition  to  the 
open-frame  core  and  coil  construc¬ 
tion,  ail  coils  are  layer  wound  with 
wire  locked  in  place  by  means  of 
special  construction  of  the  layers 
of  insulation.  This  maintains  con- 


SIGMA  INSTRUMENTS,  INC. 

u.<  PEARL  ST..  SO.  BRAINTREE,  BOSTON  B5.  MASS. 
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Engineers -look  before  you  leap! 


Ybu  want  a  good  job,  naturally.  But  If  you  also  care  about 
your  future,  you  will  seek  it  with  a  good  company.  As  a  first 
step  in  the  right  direction,  we  recontmend  that  you  send  for 
a  copy  of  the  booklet.  "This  Is  Lear."  After  you  read  it, 
we  believe  you  will  want  to  consider  employment  with 
Lear,  Incorporated— designers  and  manufacturers  of 
quality  aeronautical  products  for  nearly  a  quarter 
of  a  century.  Write  today  to  William  P.  Lear, 

Director  of  Research  and  Development,  for  a 
free  copy  of  this  interesting  booklet.  It  may 
be  just  the  "break"  you  are  looking  for. 


,s 


LEAR,  INC 


EXECUTIVE  OFFICES: 


3171  South  Bundy  Dr.,  Los  Annloi  34,  Cailfomia 
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slant,  proper  coil  distance  through¬ 
out  the  life  of  the  transformer. 


howto 


select . . ! 

PRECISION  I 
POTENTIOMETERS 


New  specHkotion  file  is  valuable 
guide  for  design  engineers 


Here’s  help  for  you  in  the  selection  of  precision  potentiometers. 
Fairchild  Camera  and  Instrument  Corporation  has  prepared  de¬ 
tailed  specification  sheets  on  each  potentiometer  model  in  its 
extensive  line.  In  each  of  these  you’ll  find  outline  drawings  and 
electrical  and  mechanical'  specifications  to  help  you  select  the 
proper  tyj>e  potentiometer.  While  your  re<|uirements  may  not  pre¬ 
cisely  pattern  these  salifications,  ade<]uate  data  is  furnished  for 
your  initial  decision. 

For  your  copy  of  this  useful  specification  file,  write  to  Potenti¬ 
ometer  Division,  Fairchild  Camera  and  Instrument  Corporation, 
225  Park  Ave.,Hicksville,Long  Island,  N.  Y.,  Department  140-42A. 


-iHRUMC-HUm 

PRECISION  POTENTIOMETERS 

It 


MILLISEC  RELAYS 

are  plug-in,  factory-sealed 

Stevens-Arnold,  Inc.,  22  Elkins 
St.,  South  Boston,  Mass.,  has  avail¬ 
able  a  line  of  plug-in,  factory- 
sealed,  ultrahigh-speed  (Millisec) 
relays.  They  are  being  offered  <1) 
to  cover  a  wide  range  of  tempera¬ 
tures,  (2)  in  a  larger  variety  of 
types  and  (3)  with  a  choice  be¬ 
tween  gold  contacts  and  platinum- 
rhodium  contacts.  Gold  covers  the 
range  of  0  to  i  ampere  at  0  to 
110  V  d-c.  Platinum-rhodium  covers 
the  range  of  0  to  i  ampere  at  10  to 
110  V  d-c.  A  listing  of  the  additional 
types,  together  with  complete  en¬ 
gineering  information,  is  given  in 
the  new  catalog  337. 


RECTIFIER 

for  magnetic  devices 

International  Rectifier  Corp., 
1621  E.  GYand  Ave.,  El  Segundo, 
Calif.,  has  developed  a  small,  com¬ 
pact  single-phase  bridge  rectifier, 
type  D-3575,  for  the  operation  of 
magnetic  devices  such  as  relays, 
solenoids  and  electric  counters.  The 
unit  is  designed  for  use  directly 
from  117-v  a-c  systems  and  is  rated 
to  deliver  an  output  of  9  w  at  90  v 
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YES,  THERE  IS  A  GRADE  FOR  EVERY  NEEDI 


Its  high  dielectric  strength,  low  moisture  absorption,  mechani¬ 
cal  strength,  Jow  loss  and  good  machinability,  are  essential 
characteristics  of  the  component  ports  of  youc  products. 

The  world-wide  use  of  CLEVELITE  is  the  result  of  High 
Quality  and  Fine  Service. 

Tell  us  your  needs.  Our  Laboratory  staff  and  our  large 
production  facilities  are  at  your  disposal. 

Send  for  our  new  folder  with  complete  details  on  the 
SEVEN  GRADES  of  CLEVELITE  and  their  applications. 


new  problem 
solved  by  the 
outstanding 
electrical 
and  physical 
properties  of 
CIEVEUTE. 


CLEVELITE  MEANS  HIGH  QUALITY! 


jiClEVElAMD  COMTAIHERtS 
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d-c,  continuous  duty.  With  the  ad¬ 
dition  of  a  3-ji.f  or  larger  filter 
capacitor,  the  rectifier  will  deliver 
117  V  d-c_  for  operation  of  devices 
normally  designed  for  this  voltage. 
The  magnetic  device,  therefore,  can 
be  used  in  conjunction  with  this 
rectifier  to  operate  directly  from 
the  conventional  117-v  a-c  line. 


•  SPACE  SAVING 


For  applications  requiring  reliable  voltage  regulation  in  low  current 
circuits  .  .  .  Consider  the  advantages  of  a  single  tube  to  perform  one 
of  these  vital  functions: 

I  Vollog*  rugulolion  of  pewur  suppliut. 

IVultoga  rufurunc*  (or  control  of  highor  ciirronH. 

Vollago  limiting  to  provont  circuit  ovtrloading. 

I  Voltogo  adjustmont  for  flno  control  of  procition  powor  tuppliot. 
■  Writ0  for  additional  tpoclflcationr. 


Maximum  Current  800  pa 

Regulation 

200-800  ua  is  3.0% 


TV  REMOTE  CONTROL 

for  any  current  set 

Semco  Engineering  &  Mfg.  Co., 
8407  S.  Hoover  St.,  Los  Angeles  44, 
Calif.,  has  introduced  a  remote  con¬ 
trol  that  goes  on  any  current  set  in 
a  matter  of  a  few  minutes.  It  has 
provisions  to  receive  the  uhf  sta¬ 
tions  by  merely  installing  the  snap- 
in  uhf  coil  strips  in  unused  chan¬ 
nels.  It  saves  the  cost  of  a  uhf 
converter.  The  unit  has  the  latest 
cascode  channel  tuner,  with  double 
sensitivity;  a  signal  booster  ampli¬ 
fier  for  weak  stations  or  fringe 
areas,  which  gives  brighter  and 
sharper  pictures.  Among  its  other 
features  it  has  sound  output  con¬ 
nections  for  headphones  at  the  con¬ 
trol  box.  This  is  desirable  for  late 
night  viewing  in  apartment  houses. 


Maximum  Current  1 00  ua 

Regulation 

5-55  pa  is  1.5% 


HIGH  VOLTAGI 
RIGULATORS 

400 !• 3500 
Vel»$ 


Maximum  Current  250pa 

Regulation 

5-55  pa  is  1.5*/* 


HIGH  VOLTAGE 
REGULATORS 

3000  to  20,000 
Vuitt 


Maximum  Current  1 00  pa 

Regulation 

10-60  pa  is  1 .5*4 


Maximum  Current  55  pa 

Regulation 

5-55  pa  is  3% 


DISTRIBUTORS 

Allied  Radio  Corp.,  Chicago 
Gifford-Brown,  Des  Moines 
Harrison  Equipment  Co.,  Houston 
Radio  Shack  Corp.,  Boston 
Terminal  Radio  Corp.,  New  York  City 
W  and  W  Distributing  Co.,  Memphis 

WEST  COAST  REPRESENTATIVE 
Carlton  Engineering  Co.,  Los  Angeles 

anriR  cossronints  nuki  iimR  instrumints 


PLUG-IN  CIRCUITS 
available  in  20  versions 

Electronic  Engineering  Co.  of 
Calif.,  180  So.  Alvarado  St,,  Los 


CIEVILAND  14,  OHIO 
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WhittaJ  MvWmi 
Mwrf—ii  Wir*  C>iiipny 
Crra. 

PfcMw:  fruttor  9-3M1 


CnRp»llt  IMvMmi 
Hr^mr  WW*  CRiwyiiy 
MUcfc 

PIMiw:  ChrprB»  M 


OMiniNt  OMtiMi 
Hwdf  II  Wir*  CwNfMiy 
Oitlwtiig,  M.  Y. 

9h«M:  Otklwiiip  2-4710 
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custom  drawn 
custom  insulated 

custom  spooled 

to  your  most  exacting  requirements 


Backed  by  fifty  years  (1903*1953)  of  fine-wire  specialization! 
During  aU  this  time  we  have  supplied  bare  and 
insulated  wires  to  many  of  the  most  critical  wire  users. 


Your  specifications  and  reimirements  for  insulated  wires  in  the  East  are 
proceed  by  our  Winsted  Division;  in  the  West,  the 


processea  oy  our  winsiea  uivision;  in  me  west,  me 
C^assopolis  Division  has  been  established  to  facilitate  rapid  shipments. 
Insulators  and  others  requiring  bare  wires  should 
contact  the  Ossining  Division  for  prompt  and  efficient  service. 


SPECIAL  WIRES 


Our  research  and  development  staff  is  always 
available  to  aid  our  customers  in  their  requirements. 


BARE  WIRES 


INSULATED  WIRES 


TEXTILE-COVERED 

WIRES 
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AHTENNA 

STRAIN 

INSULATORS 


NEW  MODUCTS  (cMtinaad) 

Ansreles  57,  Calif.,  is  manufac¬ 
turing  plug-in  electronic  circuits 
with  a  case  which  may  be  com¬ 
pletely  taken  apart  without  tools. 
They  are  available  in  20  catalog 
versions  as  well  as  special  types. 
The  cast-aluminum  case  can  be 
easily  disassembled  by  removing 
the  tube  shield,  tube,  and  then  un¬ 
screwing  the  base  ring.  This 
[  allows  the  entire  assembly  to  be 
lifted  apart  for  inspection.  These 
i  plug-in  circuits  retain  all  of  their 
;  shock  and  vibration  advantages 
without  dipping  or  potting  in  wax 
or  resinous  compounds.  All  the 
plug-ins  are  moisture  and  fungus- 
proofed  by  spraying  with  a  special 
I  dielectric  compound  before  being 
i  cased  in  a  corrosion-resistant  con- 
;  tainer.  The  plug-in  case  measures 
j  4^10  in.  overall  in  height  and  1}  in. 

in  diameter.  Seated  height  in  a 
1  standard  octal  socket  is  38  in.  and 
j  average  weight  for  a  circuit  is  3i 


•  The  largest  of  the  porcelain  rod  insu-  | 
lators  shown  in  the  illustration  develops 
12,000  lb.  strength.  It  is  available,  if 
specified,  with  rain  shield  and/or  corona 
rings.  All  hardware  is  silicon  aluminum 
alloy.  Smaller  units,  in  porcelain  or 
steatite,  are  suited  to  lighter  duty  for 
strain  or  spreader  use.  Engineering  and 
production  facilities  are  also  available 
for  design  and  manufacture  of  units  to 
almost  any  performance  specification. 
Write  for  Bulletin  301,  with  complete 
description  and  specification  data.  Lapp 
Insulator  Co.,  Inc.,  Radio  Specialties. 
Division,  107  Sumner  St.,  Le  Roy,  N.  Y, 


Lapp 


HYDROGEN  THYRATRON 
can  handle  up  to  10  kw 

Chatham  Electronics  Corp.,  630 
Mt.  Pleasant  Ave.,  Livingston, 
N.  J.,  is  producing  a  new 
miniature  hydrogen  thyratron  for 
pulse-generating  applications.  The 
tube  can  handle  peak  power  up  to 
10  kw.  Designated  as  the  VC-1268 
type  it  will  fit  a  standard  ceramic 
miniature  socket.  It  is  rated  at 
1,000  peak  anode  volts,  20  amperes 
peak  anode  current  and  40  ma 
average  anode  current.  Repetition 
rates  in  excess  of  10,000  pps  are 
possible  at  reduced  ratings.  The 
VC-1258  will  withstand  all  shock 


FERRANTI 


HERMETICALLY  SEALED 


A  NEW  LINE  OF  STANDARD  TYPES 

•  Designed  to  MIL-T-27  specifications 

•  MIL-T-27  standard  steel  cases 

•  tugged  sealed  terminals 

•  Core  and  coil  securely  anchored 

to  mounting  studs 

•  High  Vacuum  impregnated 


These  types  have  been  selected  to  provide  standard, 
readily  available  components  of  the  highest  quality, 
including  the  specific  types  chosen  by  ASESA  for  uni¬ 
versal  military  use. 

Complete  specifications  on  this  wide  range  of  units 
are  contained  in  a  new  catalog.  Your  copy  will  bo 
sent  promptly  on  request. 

In  addition  to  the  group  listed  in  this  catalog,  we  manu¬ 
facture  reactors  and  transformers  of  all  varieties, 
including  the  more  economical  types  for  use  where 
conditions  do  not  require  the  superior  qualities  of  those 
listed  in  our  catalog.  We  can  offer  competitive  quota¬ 
tions  on  types  to  suit  your  exact  needs. 


Ferranti 


FERRANTI  ELECTRIC 


30  Rockafalltr  Plaza 


New  York  20,  N.Y 
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and  vibration  teats  required  of  a 
ruggedized  electronic  tube. 


PRODUCTS 


Speeding  Electronic  Progress 
through  • 


The  JK  G‘12  it  a  precition  100  kc 
G-T  cut  crystal  intended  for  oper¬ 
ation  in  Meacham  Bridge  and  sum- 
lar  oscillators.  Available  for  oper¬ 
ation  at  series  resonsuice  or  into 
large  load  capacities.  Resistance 
approximately  that  of  usual  lamp 
us^  ior  amplitude  stabilization, 
simplifying  bridge  circuit  design. 
The  IK  G-12  is  vacutun  sealed. 
Eqmpped  with  octal  beue  it  is  more 
convenient  than  usual  "soldered- 
in"  type  of  precision  stemdard 
crystal.  Suitable  for  transistor  oscil- 
lators.Will  fit  JK  07EH  temperature 
control  unit.  Consult  us  on  specific 
applications. 


JK  STMmiUMMO  0-fl  CmrSTAL 


you  know?  Swokol  clMnlinMt  dsring 

maiiHfactwrS  Jt  an  impor- 
Hw  imasaaWsd  stdSifKy  of  JK  Cryttalt. 
In  an  aircondiHonod,  dutt-lraa  plant  crystal  blonks 
ora  ropootadly  cloonod  with  chamicoli,  washed  in 
distillod  water  and  spun  dry  —  plain  tap  water  or  even 
a  fingerprint  rvould  impoir  stability.  The  finol  crystal, 
vacuum  sealed  in  a  glass  holder,  provides  stability 
equal  to  a  watch  that  would  remain  accurate  to  within 
three  seconds  over  a  year’s 
time.  Creative  research  com¬ 
bined  with  today’s  most 
modem  production  facili¬ 
ties  brings  you  today’s 
finest  —  JK  ’’Crystals  for 
the  Critical”. 


POWER  SUPPLY 

has  less  than  2  mv  ripple 

Hanover  Developments,  401  E. 
74th  St.,  New  York  21,  N.  Y. 
Weighing  15  lb  and  measuring 
10  in.  X  12  in,  x  9  in.  high,  the 
type  205  d-c  power  supply  delivers 
6  V  5  amperes,  or  12  v  3  amperes, 
with  variation  less  than  0,05  per¬ 
cent  for  a  line-voltage  change  from 
105  to  125  V.  Ripple  is  less  than  2 
mv.  Regulation  is  better  than  0.5 
percent  for  a  load  change  from  0  to 
full  load.  Recovery  time  is  instan¬ 
taneous  for  line-voltage  changes, 
and  in  the  order  of  0.2  sec  for  load 
changes.  Applications  include  the 
supply  of  heaters  in  d-c  and  low- 
frequency  amplifiers,  and  the  re¬ 
placement  of  storage  batteries 
where  a  constant  source  of  low 
voltage  d-c  at  high  current  is  re¬ 
quired,  such  as  colorimeter  and 
spectrometer  light  sources. 
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Qolo^  ^ele4MA404t 

A  special  issue  containing 

•  15  N.T.S.C  Monographs- 

The  National  Television  Systems  Committee  has  authorized 
IRE  to  publish  its  long  awaited  Monographs  in  the  January 
1954  special  Color  Television  issue  of  “Proceedings  of  the 
I  •  R  •  E”  —  thus  giving  them  industry-wide  distribution  for 
the  first  time  in  print. 

•  25  additional  Color  TV  articles- 

will  also  appear  in  this  issue,  which  brings  the  reader  up- 
to-the-minute  on  the  developments  of  Color  Television.  Cop¬ 
ies  of  the  first  Color  Television  issue  are  still  available  and 
combined  with  this  second  Color  Television  issue  will  form 
a  complete  bibliography  of  major  historical  importance. 
Also  included  in  the  January  issue  will  be  a  complete  listing 
of  the  N.T.S.C.  system  specifications  as  submitted  to  the 
F.C.C. ;  and  field  test  reports  on  the  system’s  performance. 

in  Proceedings  of  the  hR^E"  January  '54 


"Proceedings  of  the  l*R*E" 

Published  by 

THE  INSTITUTE  OF  RADIO  ENGINEERS 

V  1  East  79th  Street,  New  York  21,  N.  Y. 


Please  place  orders  before  December  10th. 


OUMiSl 


Available  to  non-members  for  $3.00.  Extra  copies  to  I  R  E 
members  are  $1.25.  All  members  get  one  copy  freel 


I  R  E  is  an  organization  of  33,312  member-engineers.  There  are 
no  company  memberships.  Operating  continuously  since  1913, 
its  sections  meet  in  78  cities.  21  specialized  Professional 
Groups  widen  the  scope  of  its  member-services  and  40  tech¬ 
nical  committees  help  the  industry. 
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PHALO 


(CMtilllltd) 


net  rings  in  a  double  lens  system 
that  is  focused  by  adjustment  of 
the  relative  position  of  the  two 
toroids.  This  reduces  stray  fields  to 
a  minimum  and  provides  a  highly 
symmetrical  field  of  maximum 
sharpness  and  spot  symmetry. 
Magnadur  is  a  new  and  unique  p-m 
material  with  very  high  coercive 
force  and  resistance  to  demagnet¬ 
ization  as  well  as  excellent  mag¬ 
netic  stability.  Its  high  resistance 
permits  the  use  of  Magnadur  mag¬ 
nets  in  the  presence  of  h-f  fields 
without  undesirable  losses,  as  is 
the  case  with  metallic  magnets. 
Bulletin  FC-6000  gives  complete 
technical  data  as  well  as  de¬ 
magnetization  and  energy  product 
curves  for  Magnadur  permanent 
magnets. 


argus 


TINY  TRANSFORMERS 
cover  the  a-f  range 

Triad  Transformer  Corp.,  4055 
Redwood  Ave.,  Venice,  Calif.,  has 
available  an  expanded  line  of 
miniature  magnetically  shielded, 
hermetically  sealed  transformers. 
Used  with  transistor  or  tube  am¬ 
plifying  equipment,  these  trans¬ 
formers  cover  the  audio-frequency 
range.  Advanced  techniques  in  the 
handling  of  very  fine  wire  permit 
this  extreme  miniaturization  with¬ 
out  compromise  on  insulation  or 
moisture  protection.  The  trans¬ 
formers  are  available  in  standard 
MIL  cases  with  mounting  studs  so 
arranged  that  the  units  may  be 
mounted  in  closest  proximity  to 
each  other.  All  essential  informa¬ 
tion  for  each  transformer  is  car¬ 
ried  on  a  permanently  attached 
decal.  Known  as  the  JAF  series. 


argut/  wor  Id-famous 
ducers  'of  cameras  and  projectoB 
depends  on  PHALOCORD  co^ 
sets  to  carry  the  current  load  for. 
their  amazing  new  line  of  pro! 
lectors.  " 

Colorfully  contrasting  PHALO¬ 
CORD  cord  sets  add  a  bright, 
smart  touch  to  the  handsome 
ARGUS  projector  —  but  the  big 
reason  for  their  nation-wide  de¬ 
mand  is,  of  course,  complete 
dependability  on  the  jobl 


ser-t 

Green  ThermopUsiic 
Insulation 
Matchint  Plug 


Us*  PHALOCORD  and  you'll  us*  the  fintsfl 


PHALO  PLASTICS  CORPORATION 


CORNER  OF  COMMERCIAL  ST.,  WORCESTER,  AAASSACHUSEnS 

Insulated  Wir«s,  CobUs  and  Cord  Sot  Assombllos 
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•  ^■ 

*  / 
r  ^ 


what 

means 


AluniinizinK  means,  the  l■f^l(•ll■nf  um-  of  liyhl’ 
li>;hf  is  ent  rKV-enOrKy  is  the  pay-olT 

AluminizinK  means  a  hriKhter  'PV'  pa  lim',. 
f;reatiT  e<intrasl.  lower  beam  current,  smaller 
s|M)l  size;  sharixT  f<K’us,  re<iu<'e(l  screen 
.scorch— o//  fnim  the  efiicient  um'  of  IikIiI 


f 


/ 


On  the  inside  of  any  'PV  tube  face  is  a  j’oalint;' 
of  phosphor  crystals-the  picture  screen.  As 
the  I'bs’lron  Iwam— tracin){  the  picture-strikes 
th4'S4*  crystals,  they  ulow,  RivinR  off  lipht  in 
all  dirwtions.  And  there's  the  problem' 

Half  the  light  thus  generated  is  insidr  the  tulH-, 
eithi'r  lost  to  iisr-fulness  or  lighting  areas  that 
should  Ih'  dark.  Both  br1ghtnes.s  and 
contrast  suffer^ 

But— put  a  mirror  behind  the  phosphor  and 
“wandering”  light  is  reflected  back  through  the 
'  tulM-  fac*'  Ahtmirmint;  cn’atrs  this 
desired  mirror'  j 


To  aliimini^-  a  picture  tube,  deisisit  a 
nitnK’ellufnsJ'  film  evenly  over  the  phosphor. 
Over  that;  deposit  a  film  of  aluminum  onf\ 
millionths  of  an  inch  thick—  • 


V-  - - -  •,  I'nder  heal. 

evajHirate  the  nitrm-ellulose  film  to  leave  a  thin 
smiKith  coating  of  aluminum.  He.sult— an 
efficient  light  reflis-tmg  mirror  to 
sprsififations. 

t 

.Simple  as  it  .sounds,  It4uland  resr-ari  h 
engineers  worked  for  ihns-  years  to  .solv'e  the 
[iroblem  and  were  among  the  first  to  do  .so. 


S«bii(lior|F 
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NEW  PRODUCTS 


ft  right 

for  built-in  opplicotions 


these  and  other  transformers  are 
described  in  catalog  TR-53. 


WIDEBAND  TUNER 

has  —  0.5  db  a-f  response 


300BU 

voriobl*  auto-tronsformers 

This  vmrsafilt)  unit  smoothly  controls  plonty  of 
'  power  for  its  sizo.  Highly  officiont,  small  and 

compact,  tho  300BU  is  designed  for  panol- 
mountod  applications  like  line  voltage  control 
'  '*  for  power  supplies  and  instruments,  control  of 

•  heat  in  small  ovens,  motor  speed  control  and 

;  light  intensity  variation.  New  design  brush  as- 

^  sembly,  pre-adjusted  at  the  factory,  maintains 

constant  pressure  from  full-brush  to  no-brush 
,  ,  ...  assures  longer  life,  more  reliable  operation. 

Ganged  assemblies  are  available. 


Pilot  Radio  Corp.,  Long  Island 
City,  N.  Y.  Model  AF-723  f-m/a-m 
tuner  has  a  hum  level  70  db  below 
1.0  V.  Maximum  audio  output  is 
5  V.  Audio  distortion  is  0.2  percent 
at  1-v  output.  Audio  frequency  re- 
spon.se  is  ±0.5  db,  20  cps  to  20,000 
cps.  Frequency  range  for  f-m  is 
88  to  108  me;  a-m— 540  to  1,700  kc. 
Antenna  input  for  f-m  is  300  ohms 
to  match  external  dipole,  or  built-in 
line-cord  antenna;  a-m  — internal 
ceramic  powdered  iron  loop  stick 
with  provision  for  matching  to 
standard  RETMA  external  antenna. 


3  Wirt  fused  unit  for  2  KVA  duty 

Sturdy,  attractive  Type  3RF1500B 
Adjust-A-Volt  for  over-voHage  con¬ 
nection-suitable  for  bench  or  panel  mounting. 
Equipped  with  3  prong  plug-cord,  output  re¬ 
ceptacle  and  fuse. 


got  your  copy  NOW 

Write  for  new  18-page  catalog  No. 
553-5  on  full  Adjust-A-Volt  line  rang¬ 
ing  from  0.34  to  1 6.8  KVA.  Full  spe¬ 
cifications,  circuit  diagrams,  prices. 


STANDARD  ilECTRtCAL  FRODUQS  COMFANY 

1239  LTHIKD  ST.  •  PAnON,  OHIO 


FILTER 

for  l-f  and  h-f  control 

Cinema  Engineering  Co.,  Division 
of  Aerovox  Corp.,  1510  W.  Verdugo 
Ave.,  Burbank,  Calif.,  is  now  pro¬ 
ducing  type  6517-E  variable  high 
and  low-pass  filter.  There  are  two 
positions  for  low-frequency  control 
and  the  same  number  for  high-fre¬ 
quency  control.  Standard  RETMA 
rack  mounting  is  used.  Net  weight 
is  15  lb.  Features  include  wide 
frequency  spectrum  with  the  over¬ 
lapping  cutoff  frequencies;  zero 
pha.se  distortion  over  transmission 
range;  all  inductance  toroidally 
wound;  hum  pickup  eliminated; 
complete  flexibility  afforded  by  two 
key  switches,  allowing  insertion  of 
either  filter  section  or  both  upon 
cue.  It  was  designed  for  sound 
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small  size? 

t 

long  life?  < 

and 

r  .  >  operation? 


High  Temperature  Metallized  Paper  Capacitors 


II Y- MKTS 


* 


Answer  several  of  your  capacitor  and  assembly 
proble|ns  with  one  quick  stroke.  Specify  ASTRON 
Hy-Mels  —  for  long  li|e  in  high  temperature  operation. 
Now  you  can  have  the  subminiature  size  of 
metallized  paper  capacitors  for  high  temperature 
operation  without  derating. 

Hermetically  sealed  Hy-Mets  utilize  ASTRON’s  new 
solid  impregnont  —  to  eliminate  possibility  of  any  oil  or 
impregnant  leakage  from — 550°  to  •  125‘'C.  Hy-Mets 
offer  high  insulation  resistance,  longer  life,  lower 
power  factor  and  exceptional  stability  over  extremes  in 
operating  con'ditions.  ASTRON  Hy-Mets  are  the 
subminiature  for  the  biggest  job. 

Available  in  a  variety  of  metal  tubular,  cardboard, 
and  JAN  case  styles  for  voltage  applications  up  to  600 
Volts  DC  in  a  wide  range  of  capacitance  values. 

Wri»e  for  Bulletin  AR-19  on  Hy-Met$,  giving  complete  dota  on 
tiles,  ratings,  mounting  styles,  engineering  performance 
characteristics  and  test  specifications. 

Astron  monofactvrot  a  comp/et#  linm  of  dry  e/ecfro/ytiC/  meto//ifed  paper, 
plotfic  molded  ood  subminiofure  pc^er  capacitort,  and  tfoedard  and 
tvbmimatorv  interference  fi/teri  for  every  radio,  television  and  electronic  use. 

DEPEND  ON  —  INSIST  ON 


j  >>  ' 


'  ir  t 


ASTRON  CORPORATION,  255  Grant  Avenue,  East  Newark,  New  Jersey 

) .p  •  [  .  (  t  If, 


.n,  >  (  .  p  13  t  4 
H'.f.  Ur  r.J.d  L.;,',  I. 
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SPECIAL  FEATURES; 


MONOIIOC*  CONSTRUCTION  eliminates  un¬ 
necessary  creepoge  paths,  moisture  and  dust 
pockets,  and  providet  stronger  molded  ports. 


NEW  PRODUCTS 


(oeatiaiNd) 


I  and  electronic  laboratory  research 
'  and  control;  sound  recording, 
:  transmission  and  reproduction  con- 
'  trol. 


for  POWER,  COMTROl  md  COMMUMKATIOIIS  tinuils 

Precision-manufactured  to  meet  the  exacting  requirements  of 
Specification  MIL-C-5015A  for  the  military  services,  these 
Winchester  Connectors  are  ideally  suited  for  commercial  and 
industrial  applications  re<|uiring  the  same  rugged  dependability. 

FOR  SIZE  24AN'aiair  for  size  44ANlHELLr 


4SSM  4SSM 

RICIPTACII  PlUO 

Uouhir  contact  AWC  tl2.  (4S0~45t  Singir 
Contort  Connector  Hmilar  to  ahovr  except 
for  Sixe  IH  AS  Shclh), 

FOR  SIZE  :28an:  SHELLS 


422  421 

RECRPTACIE  PlUO 

Twenty  (20)  contacts  AWC  #16,  three  (3) 
contacts  AWG  1 12,(301 -303  timilar  to  ohocr 
except  for  AS  Shell  Site  40  and  only  one  (I) 
AWC  112  contact). 


RIBWOUND  RESISTORS 

in  high  wattage  ratings 

Milwaukee  Resistor  Co.,  708  W. 
Virginia  St.,  Milwaukee  4,  Wise., 
is  manufacturing  ribwound  re¬ 
sistors  up  to  and  including  2,000  w. 
Wound  with  a  specially  designed 
resistance  wire  on  high-tempera¬ 
ture  refractory  cores,  these  units 
afford  greater  wattage  dissipation 
in  low  resistance  values.  All  con¬ 
nections  are  silver  soldered  to  pro¬ 
vide  absolute  protection  against  re¬ 
sistance  failure.  Coating  is  high- 
grade  enamel  fired  at  extreme 
temperatures  to  assure  freedom 
from  moisture  and  complete  heat 
dissipation.  The  resistors  can  be 
furnished  as  fixed,  adjustable  or 
with  multi-taps  where  desired  re¬ 
sistances  are  known. 


Winchtsttr  Products  ond  Winchostwr 
Dtsigns  an  AvoUoblt  Only  From 
Winchtsttr  Elocfronics,  Incorporatod. 


WgRt  mort  iaformoHoa?  Um  post  cord  lott  pog*. 
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•Trodt  Mark 


901  902 

PlUO  RICIPTACIE 

Twenty-eight  (28)  contacts  AWC  |I6 


Connector  "inserts”  are  standard  or  pressure- 
tiaht,  os  required,  and  fit  AN  Shell  types  3100, 
310i,  3102,  3106  and  3108  shown  above. 


FOR  Sin  36  AN  shells 


202tN  RKIPTACIE  201  MR  PlUO 
HRilS  “200"  CONNICTORSt 

201-202:  Twelve  (12)  contacts  AWC  #20. 
three  (3)  contacts  AWC  #12. 

201B-202B:  Twelve  (  12)  contacts  AWC  #16, 
three  (3)  contacts  AWC  #i2 
201BPR-M3BPB:  Same  os  201B-202B  ex¬ 
cept  pressure-tight  sealed. 


with  MlL-P-14,  mineral  61led  and  fungus- 
proof,  provide  high  arc  and  dielectric 
resistance. 

HlOH  VOITAOC  CONTACTS  ore  removable 
from  the  molded  body,  permitting  ease  of 
soldering  for  the  ^h  volttMte  cable  wires.  All 
contrK^ts  are  precision  mKhined,  gold  plated 
over  silver  for  coruistent  low  contact  resist- 
turce  and  prevention  of  corrosion. 


Patent  Numbers;  2,313,080;  2,411,861 


Wire  or  write  our  Seles  Department  about 
your  special  requirtmerxu. 


WINCHESTER 

ELECTRONICS 

INCORPORATED 


GUNMOOKe  CONN.,  U.S.A. 


CAPACIPROBE 

requires  no  pre-zeroing 

Electronics  Production  Service 
Co.,  871  Washington  St.,  Canton, 
Mass.  Model  C102  Capaciprobe  was 
designed  as  an  aid  to  engineers  en¬ 
gaged  in  the  development  of  r-f 
pulse  and  switching  circuitry.  It 
enables  its  user  to  measure  accur- 
ateb*  and  rapidly  total  capacitance 
at  any  point  within  a  circuit  with 
that  circuit  operating  under  its 
normal  d-c  conditions.  Basically, 
the  unit  consists  of  a  stable  r-f 
oscillator,  a  current-conversion 
buffer,  a  parallel  tuned  circuit,  and 


» A  ^  ^  f 


r}/////  {y//N( 


precision 


variable 


•  METALLIZED 

GLASS  AHENUATING 
ELEMENTS 

•  precise,  PERAAANENT 

CALIBRATION 

•  BROADBAND 

CHARACTERISTICS 

•  NEGLIGIBLE 

INSERTION  LOSS 

•  BACKLASH-FREE 

•  LOW  REFLECTION 

•  WEU  SHIELDED  CASING 


Th*  U4M  oi  mstolUc-iUm-on-qlaM  l•€hIliqu••  to  provldo 
ottonaotion  at  microwonro  iroquoncloa  la  no  longar  now. 
This  t^po  oi  PRD  attonuator  la  now  woU  rocoqnisod 
ior  its  constancy  oi  ottonuotlon  with  thno  as  woll  as  ioi  Its 
Insonsitioity  to  Torlations  oi  humidity  and  tomporaturo. 


PRD  has  now  auqmontod  this  lino  oi  attonuators  with 
units  omploying  motalllsod  mico  olomonts  to  prooldo 
broador-band  choractoristlcs  ior  tho  miliimotor  region  oi 
the  microwavo  spectrum.  As  a  consequence,  it  is  now 
possible  to  oiier  complete  coeeroge  oi  the  range 
irom  2.600  to  40,000  megacycles  per  second  in  designs 
rarylng  irom  a  simple  level  set  ottennotor  to  a 
precisely  callbroted  secondory  standard.  Write  today  ior 
our  complete  catalog  oi  microwoTO  test 
equipment  —  address  Dept.  E-ll. 


55  JOHNSON  ST^tEET,  BROOKLYN  1»  NEW^YOSK 

- wesTtnN  SAics  ofnci - 

741  NO.  SEWARD  STREET^  HOUYWOOO  38/ CALIF4 
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ITEMP 

^^WIRES 

26  WINDSOR  AVENUE 
MINEOLA,  LONG  ISLA'  O 
Representatives  in  principal  '  ties 


CERAMIC 

for  high-temperature  use 

American  Lava  Corp.,  Chat¬ 
tanooga  5,  Tenn.  A  new  ceramic, 
AlSiMag  539,  is  finding  many  in¬ 
dustrial  uses.  It  is  an  excellent 
material  for  fixtures,  jigs  and  work 
holding  devices  for  fast  production 
line  handling  of  brazing,  welding, 
electronic  heating  and  flame  polish¬ 
ing.  It  is  also  valuable  as  a  mate¬ 
rial  for  making  pins,  pads,  plates, 
spacers  and  kiln  furniture  for  high- 
temperature  sintering  operations. 
Nozzles  for  welding  tips  and  other 
extreme  high-temperature  devices 
have  given  outstanding  perform¬ 
ance.  The  ceramic  is  a  relatively 
fine-grained  silicon  carbide  mate¬ 
rial.  It  has  been  repeatedly  heated 
white  hot  and  quenched  in  dry  ice 
without  fracturing. 


upwinu 


larioin  wnll  fiiicAftesses 


//  iof/d  colon 


53  ipirot  itrtppt!  rotor 


combiiiQtiom 


HERMETIC  SEAL 

fits  push-button  switches 

Automatic  &  Precision  Mfg.  Co., 
252  Hawthorne  Ave.,  Yonkers  5, 


trvdv  /fffi 


■/<y/  fh/oygr,  qOatffi  ^oyffoj 
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ance  detector.  No  pre-zeroing  is 
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required.  The  range  of  model  C102 
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covers  the  fundamental  circuit 
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range  of  0  to  110  (tjjif  (accuracy  ±1 
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percent).  The  unit  operates  from 
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95  to  126  V  a-c. 

7  Reasons  wliy 
e^oK  m  is  a  natural  f<i 
your  control  system 


istics  of  the  Regohm  to  those  of  your  present  system. 

a  ANALYTICALLY  DEFINABLE  •  The  response  of  Regohm  is  in¬ 
dependent  of  the  rest  of  the  servo  system.  Its  response  char¬ 
acteristic  can  be  expressed  in  terms  of  conventional  “transfer 
functions.”  Regohm  acts  as  an  integrating  error-rate  pro¬ 
portional  controller.  No  appreciable  steady-state  error  can 
occur.  Regohm’s  effect  can  be  calculated  in  advance,  sim¬ 
plifying  design  and  facilitating  prediction  of  perfonnance. 

Gi  CONTI NUOLJS  CONTROL  •  In  “closed  loop”  systems  a  high¬ 
speed  averaging  effect  occurs  a.s  Regohm’s  armature  oscillates 
over  a  small  amplitude.  This  provides  intermediate  values 
between  step  resistances  and  results  in  continuous,  stepless 
control  in  systems  operating  at  power  frequencies  and  below. 

Gi  LONO  LIFE  •  In  properly  engineered  installations, 
Regohm’s  life  is  measured  in  years.  Plug-in  feature  simplifies 
replacement  and*  maintenance— there  are  no  parts  to  renew 
or  lubricate.  Shelf  life  is  substantially  unlimited. 

Our  engineering  and  research  facilities  can  help  you  apply 
Regohm  to  your  servo  system  or  regulator  problem.  VVrite 
for  Bulletin  505.00,  containing  a  complete  discussion 
Regohm’s  characteristics  and  applications.  Address  Dept.  E, 
Electric  Regulator  Corp.,  Norwalk,  Conn. 


*11115  compact,  electro-mechanical  controller  provides  sensi¬ 
tivity,  speed  of  response  and  system  stabilization  under  severe 
operating  conditions.  Its  design  and  operating  features  have 
made  Regohm  useful  for  automatic  control  systems  in  which 
heavier,  more  expiensive  and  complex,  but  less  accurate 
equipment  had  previously  been  the  only  available  solution. 

SMALL  SIZE  •  Regohm  is  a  compact,  plug-in  device;  light¬ 
weight,  extremely  rugged  and  position-free.  The  unit’s  small 
size  does  not  limit  its  power-handling  capacity.  This  makes 
Regohm  a  “natural”  where  economy  of  space  and  weight 
are  your  major  considerations. 

Gl  POWER  AMPLIFYING  •  Regohm  is  a  high-gain  electro-me¬ 
chanical  power  amplifier.  Milliwatt  variations  in  signal 
energy  can  control  energy  changes  millions  of  times  greater. 

Gi  IMPEDANCE  MATCHING  •  Signal  and  controlled  circuits  are 
isolated,  both  electrically  and  structurally.  Signal  coils  may 
have  ratings  from  0.01  to  350  amperes.  Controlled  resistors 
on  a  panel  in  which  Regohm  is  plugged,  can  have  values  from 
zero  to  infinity,  depending  on  the  controlled  system. 

Gl  SYSTEM  STABILIZING  •  A  thoroughly  reliable,  sturdy  dash- 
pot  aids  in  system  damping.  It  can  easily  and  readily  be 
adjusted  over  a  wide  range  to  match  the  dynamic  character¬ 


REGOHM 


CONTROL  COMPONENT  IN:  Sa.'ve  tytlcjii  •  baitary  chargers  *  air- 
born*  controls  *  porlobl*  ond  stationary  g*n*rators  •  morino  radar  • 
lnv«rt*rs  •  locomotiv*  braking  systams  •  mobita  tataphonas  *  guidod 
missitas  *  signal  and  alarm  systams  •  tataphon*  control  station  oquip- 
m*nl  •  magn*tic  clutchas  *  railroad  communication  systams. 
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N.  Y.,  has  added  to  its  line  of 
switche  boots  the  Hexseal  series 
3030.  The  new  units  are  high- 
pressure  hermetic  seals  for  all 
standard  pushbutton  switches. 
When  installed,  the  boots  replace 
the  switch  lock-nuts  on  the  exterior 
of  the  panel,  and  serve  as  both  seal 
and  lock-nut.  Hermetic  sealing  is 
maintained  by  a  gasket  rib— an 
integral  part  of  the  boot — which 
seats  firmly  against  the  panel  to 
keep  out  moisture,  dust  or  com¬ 
bustible  vapors.  Made  of  silicone 
rubber,  which  is  chemically  bonded 
to  the  nut,  Hexseals  are  flexible 
from  — 80  to  600  F,  and  are  un¬ 
affected  by  exposure  to  sun  and 
weather.  The  material  used  sur¬ 
passes  the  requirements  of  MIL 
specification  B-5423. 


I  There  are  many  reasons  why  Industry 
specifies  ADVANCE  RELAYS:  They 
meet  or  surpass  Military  and  Civilian 
requirements— many  types  have  AN 
approval— many  are  hermetically 
sealed— a//  are  lightweight— small- 
rugged- compact— and  all  are 
precision-built  for  efficient,  trouble- 
free,  long  life  performance. 

If  you  have  relay  problems  involving 
contact  loads,  coil  resistances,  close 
differential,  timing  features,  input 
sources,  critical  environment  or  any 
particular  requirements  involving 

I~\  unusual  or  accurate  circuit  behavior, 

I  ADVANCE  can  supply  the  relay. 

I  A  complete  line  of  relays  for  radar, 

I  radio,  electronic  and  electrical 
I  equipment  applications. 

Wrlt0  far  mw,  daKriptiva 
CeHrfav  caafataiag 
Mormmtiom 
ADVANCt  Malay* 
mad  facifitiat. 


SIGNAL  GENERATOR 
for  aircraft  radio  use 

The  Hickok  Electrical  Instru¬ 
ment  Co.,  10614  Dupont  Ave., 
Cleveland  8,  Ohio.  Model  292XAL 
airline  microvolt  signal  generator 
provides  continuous  coverage  from 
126  kc  to  166  me  on  fundamentals. 
It  provides  complete  coverage  of 
the  aircraft  band  including  all  the 
necessary  i-f  frequencies  and 
covers  all  r-f  frequencies  with 
calibrated  output.  It  can  be  ex¬ 
ternally  modulated  from  15  to 
10,000  cps,  and  measures  both  in¬ 
put  and  output  of  units  under  test. 
The  unit  maintains  dependable  and 
accurate  frequency  calibration,  is 
free  of  wave  distortion,  and  has  no 
spurious  signals  in  the  output 
system.  It  features  temperature 
compensation,  self-contained  crys¬ 
tal  oscillator  reference  level  and 
crystal  control.  The  attenuator  is 
especially  designed  to  attenuate 


Ma*  Mapniaatativai  la  Madpml  CMa*  at  V.  S.  mad  Cmmmda 
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. . .  your  problem? 


Long  experience  in  the  development  of  precision  instruments 
enables  Ketay  to  manufacture  Synchros,  Servos  and  Resolvers 
to  meet  the  cycling  humidity  requirements  of  MIL-E>5272 

As  a  leader  in  the  use  of  corrosion  resistant  materials 
in  Synchros,  Servos,  Resolvers,  Control  Equipment  and 

related  instruments,  Ketay  has  enormously  broadened 
their  usefulness  for  both  the  government  and  industry. 

Ketay  has  built  an  outstanding  record  as  originators 
of  units  to  meet  individual  specifications.  Ketay  engineers 
will  be  glad  to  discuss  your  requirements. 


Ke-fcay- 


MANUrACTUtINO  COCAOIATION 


Ex*ciitiv«  OffiMi 
553  Sroadwoy 
N«w  York  12.  N.  Y. 


Woii  Ceoil  Solos 
12833  SimMt  Avonoo 
HowthorAo.  Coliforiiia 


COAKOMON  AISItTANT  UNITS 
Kotoy  offon  a  compioto  Una  of  Coiroaloo 
RsaiataBt  Inatrumanti,  four  of  which  aro  pic- 
turad  abova.  From  laft  to  right  thay  arai 
A  Synchro,  Sira  23,  Fraena  O.D.  3.350", 

36  V  and  IIS  V  400  A  60  Cydat.  (Trana- 
mittar,  Racaivar,  Raaolvar,  I^arantial, 
Cootrd  Traniformar)  Alao  availabla  in  tama 
frama  lija:  Sarvo  Motor — 115  V  60  Cyclaa. 

•  Synchro,  Siaa  15,  Frwna  O.D.  1.437". 

36  V  and  115  V  400  Cyclaa.  (Tranamittar, 
Racaivar,  Raaolvar,  DiSarantial,  Control 
TranaforoMT)  Alao  availabia  in  aaoia  frama 
aiao:  Sarvo  Motor  Mk  7—1  IS  V  400  Cydaa. 

?)  Syndiro,  Siaa  11,  Frama  O.D.  1.063", 

6  V  and  115  V  400  Cydaa.  (Tranamittar, 
Racaivar,  Raaolvar,  DiBarontiaU,  Control 
Tranaformor)  Alao  availabla  in  aama  frama 
aiaai  Sarvo  Motor  Mk  14—1  IS  V  400  Cydaa. 

Jl  Synchro,  Siaa  10,  Frama  O.D.  .937", 

6  V  400  Cydaa.  (Tranamittar,  Racaivar, 
Raaolvar,  Dularantial,  Control  Tranaformor) 
Alao  availablo  in  aama  frama  aiaoi  Sarvo 
Motor — 36  V  400  Cydaa. 

Sand  for  illvitrotod  Cotoles  todoyl 

DfSION 

OfVaOMMINT 

MANUFACTUM 

...of  proclaion  inatruMonta 


Kinatlx  Inatrumant  DWIaion  •  Marina  Dlviaion  •  Pacific  Olvlaion  •  Naw  York  DIvlaion  a  Rataarch  S  DavakipiMat  DWialon 


compoAonta,  ayatama. 
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NEW  raODUCTS 


faithfully  without  frequency  dis¬ 
crimination. 


R-F  WATTMETER 

a  variable  impedance  unit 

Sierra  Electronic  Core.,  1049 
Brittan  Ave.,  San  Carlos  2,  Calif. 
Model  141  variable  impedance 
wattmeter  is  designed  for  fast,  ac¬ 
curate  power  measurements  be¬ 
tween  2  and  30  me.  Designating  its 
input  impedance  as  Z  =  -|-  jX, 

R  can  be  adjusted  over  a  broad 
range  of  5  to  600  ohms  and  jX  can 
be  adjusted  between  — 250  and 
-f250  ohms.  Up  to  250  w  of  power 
may  be  dissipated,  and  overall  ac¬ 
curacy  of  the  directly  indicated' 
power  measurement  is  within  10 
percent.  Accuracy  of  impedance 
magnitude  is  within  5  percent.  The 
equipment  weighs  79  lb  and  meas¬ 
ures  approximately  26  in.  wide  x 
17  in.  high  x  18  in.  deep. 


Leading.  Manufacturers  Rely  on 
PC  for  Quality  and  Quantity  in  Precision  Resistors! 

Within  a  few  years  RPC  has  attained  a  position  of  leadership  in  the 
monufactiue  of  precision  wire  wound  resistors.  This  is  no  accident. 

It  is  the  result  of  STRINGENT  control  of  quality — use  of  the  finest  avail¬ 
able  materials  -teat  equipment  and  standards  that  are  matched  only  by 
a  few  outstanding  laboratories. 

RPC  Precision  Resistors  meet  Government  specifications.  They  ore 
acceptable  for  all  types  of  equipment — test  instruments,  electronic  com¬ 
puters  and  scientific  equipment.  Requirements  of  IAN-R93,  MIL-R-93A 
are  fully  met.  Advanced  methods  of  production  have  made  possible 
large  or  small  orders  at  reasonable  cost  with  prompt  delivery.  Write 
for  catalog  and  helpful  information  about  RPC's  resistors. 

ENGtNEERING  DATA 


PULSE  TRANSFORMERS 
are  tiny  and  encapsulated 

Electronics  Production  Service 
Co.,  871  Washington  St.,  Canton, 
Mass.  The  miniature  pulse  trans¬ 
formers  illustrated  are  capable  of 
transferring  pulses  in  the  milli¬ 
microsecond  to  [isec  range.  They 
have  wide  application  in  digital 
computer,  radar,  and  telemetering 
systems.  The  transformers  are 
completely  encapsulated  in  a  color 
coded  thermosetting  resin,  which 
enables  the  units  to  withstand 
severe  mechanical  shock  and  en¬ 
vironmental  conditions.  Some  en- 


Arc* 

AOC* 


*  NOTE  C—  h*  liimWiM  with  I-l/l*  Imm  2t  amuft  HimM  <rlr*  iMMto  bMtMMi  at.  •••■  tarmlnaH. 
Satfli  alUr  traa  AmMw  wira  ImM. 

RMMan  MwriM  AkMt  Mhr  part  af  aiany  typai  avallaMa. 

RESISTANCE  PRODUCTS  CO. 

714  RACE  ST.  HARRISBURG,  PENNA. 

•  frMitieii  Wire  Wound  •  High  Voltufo  •  High  Mogohm 
•  High  Froguoncy  •  HormoHcolly  Sonlod 
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And  now  comes  “Scotchcast"  No.  3— a  cold-pouring 
electrical  embedment  resin  that  costs  less  because  it  can 
be  mixed  with  larger  amounts  of  filler.  That  means  bet¬ 
ter  electrical  properties,  lower  co-efficient  of  expansion, 
higher  heat  dissipation. 

'‘Scotchcast'*  provides  dependable  insulation  and 
protects  against  thermal  and  mechanical  shock,  oil. 


moisture,  chemicals  and  weather.  Well-known  manu¬ 
facturers  find  it  gives  longer  life  to  most  types  of  coils. 

“Scotchcast”  No.  3  has  longer  pot  life,  generates  less 
heat  during  curing,  resists  heat  after  curing,  has  lower 
viscosity  for  ease  of  impregnation. 

For  complete  data,  write  Minnesota  Mining  &  Mfg. 
Co.,  Dept.  ES-1 13,  St.  Paul  6,  Minnesota., 


7  SiALING  COILS 

“Seotchcott"  Resin  No.  3. 


1  AFTER  WINDING, coils 
or*  flttod  into  plustk  cosos. 


Ths  isnii  “Scotch”  wid  Um  plaM  Man  u*  r^ltred  truiwsrks  for  tte  more  than  100  prMMMC-sansitivc  sahMiveupM  medt  in  U.S.A.  by  llllw— ni»  Mtalno  S 
MUa.  e*..  St  Swtl  4  IMiw.— siso  mckMS  of  “ScMch”  Sound  Rccardinc  Tu4.“UndarMal''  Rubberised  Coetine,  “ScotchUie"  Ridleclive  Sh^ne.  “Safely'Welk” 
No»elM>S«rfecina.‘‘)M“AbfMi«ee.“lir'AdlMeives.GeMrelE)i|>ori:iaS.43iid Si  .  New  York  17.  N.Y.taCeiMd*:  London. Ont.Cen. 


NEW  PRODUCTS  (continued) 

trineered  characteriRtics  include:  a 
coefficient  of  coupliiiK  between  any 
two  windings,  0.97 ;  pulse  repeti¬ 
tion  rate,  up  to  5  me;  static  capaci¬ 
tance  between  any  two  windings, 
less  than  2.0  [iiif ;  temperature 
range,  — 65  C  to  125  C.  The  units 
measure  i  in.  x  2  in.  x  2  in. 


ATTENUATOR  PADS 

for  microwave  measurement 

Telewave  Laboratories,  Inc.,  100 
Metropolitan  Ave.,  Brooklyn  11, 
N.  Y.,  have  just  put  a  miniaturized 
type  of  microwave  attenuator  pad 
or)  the  market.  Known  as  Micro¬ 
pads,  the  new  products  are  ex¬ 
tremely  compact  and  rugged  with 
no  fine  wires  or  delicate  elements. 
Ability  to  withstand  overloads  of 
more  than  100  percent  is  also  a 
feature.  Platinum-film  microwave 
resistors  are  employed.  Micropads 
are  finding  increasingly  widespread 
application  wherever  ultrahigh 
precision  microwave  measurement 
is  essential  but  space  is  limited. 
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QUALITY,  ECONOMY  ond  PROMPT  SERVICE 

on  Every  Order — Large  or  Small  I 


There  is  never  any  letdown  in  Lewis  quality  or 
service.  Your  order  will  be  given  prompt,  effi¬ 
cient  attention  regardleas  of  size.  You  can  be 
sure  that  the  springs,  wireforms  or  stampings 
you  order  will  be  fairly,  economically  priced. 
What’s  more,  Lewis  hsis  the  extensive,  modem 
facilities,  the  long-experienced  engineers  Eind 
skilled  production  craftsmen  to  supply  you  with 
springs,  wireforms  and  stampings  tailored  to 
yoiur  exact  needs. 


If  you  have  any  tricky  or  tough  problems  in¬ 
volving  springs,  Lewis’s  engineers  will  be  glad 
’ ,  to  help  you  solve  them.  Or,  if  you  need  large  or 
small  quantities  of  standard  springs  in  a  hurry 
— ^just  call  on  Lewis!  Send  us  your  drawings, 
specifications  or  samples  today! 


LiWIS  SPRING  I  MANUFACTURING  CO. 

2SS«  W.  NORTH  AVUNUE,  CHICAGO  47,  ILUNOIS 


SPRINGS 


Wmt  UMM  l•fora•aHo•P  Um  pout  cord  m  iMt  p«e*- 


New  London  Instrument  Co., 
P.O.  Box  189,  New  London,  Conn. 
Featuring  single  range  tuning  and 
a  0  to  30-mc  sweep  width,  the 
model-130  uhf  sweep  generator  is 
designed  for  either  laboratory,  pro-’ 
duction  test  or  service  department, 
use.  Other  features  are:  at  least 
1-v  output  into  75  ohms;  a  con¬ 
tinuously  variable  attenuator;  a' 
blanked  signal  on  the  return  sweep, 
thus  providing  a  reference  hiAe 
line ;  no  beating ;  no  multiplication ; 


Dw  f  jfwtf  Light  5pring$  and  Whaforms  of  Evry  Typa  and  Mafnrial 


SWEEP  GENERATOR 

for  uhf  applications 


onsistently 


ependable 
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CAPACITORS 


tOOlH  rtMMriCLO.  M  i  •  MCW«Cf>f0«0.  WOUCCtrCt  AMO  CAMSffiDGC.  MASS  •  mOVIDENCC.  •  »  •  INOlAMA^tlS.  IMO  •  f  U9UAV  M.  C-  •  EUOVtIIAMV.  TNC  OAOlAfir  COUf CiCVELANO,  O. 
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C-l>|»n>A«Jbljr  Am  tJkoajmror  to  jroaroloetrolFtfejMO&lMD/lt  It  fora 
motor?  TV  circuit?  Photoflosh?  Micro-wove  communications?  If  anybody  has 
the  answer  to  your  electrolytic  problem,  it's  likely  to  be  Comell-Dubilier,  the 
greatest  name  in  capacitors.  Write  for  the  complete  catalog  to:  Dpt.  K-113, 
Comell-Dubilier  Electric  Corp.,  General  Offices,  ^uth  Plainfield,  New  Jersey. 


CORNELL-DUBIUER 

world* 8  largest  manufacturers  of  capacitors 

^  #>  ^ 


(centifiutd) 


and  simplicity  of  operation.  A  low- 
cost  balun  is  available  for  con¬ 
version  to  300-ohm  load. 


NEW  PtODUCTS 


tycast 

0005 


PLASTIC  ROD  and  SHEEi 


_ 

RF  and  ^ 
IICRQWAVE  Insulation 


StycoBt  000 S  is  a  newly  developed  plastic  material 
featured  by  low  dissipation  factor,  excellent  high  and  low 
temperature  stability  and  machining  ease. 

Styeast  OOOS  will  nnnic 


not  flow  even  when  subjected 
to  temperatures  as  high  as 
200*C.  Prolonged  heating 
under  stress  should  be  limited 
tol26*C. 


Siycaat  0005 

Dissipation  Factor 

60  to  below  .0005 

Dielectric  Constant 

60  to  lO^ocps  2.53-2.56 

Tensile  Strength  11,000  psi 

Hardness, 

Rockwdl  M  ScdU  105 


2.53-2.56 

low  as  -TO^C  without  adverse  ;  Hardness, 

effects,  either  electrical  or  Rockwdl  M  ScdU  105 

physical. 

Styeast  0005  machines  easily  when  normal  proce¬ 
dures  in  the  machining  of  plastics  are  followed. 


Stycosl  Hi-K-a  opaque  plaatie  rod  and  $ko$t  stock 

AvaildbU  in  DisUctrie  Constant  S  through  tO, 

From  let  to  l(t*eps  ths  variation  in  dieUctrie  constant  is 
±0.15.  Dissipation  factor  is  below  0.001. 

Maehmainlit]/  excellent. 


Eniersoji!  Cuming,  Inc. 


PLASIICS  [lEOiRONlCS  ^ 

ll’.j  Si  : 


a  W.  OniY,  IM. 

sn  w  stTMt 

WalMUy, 


0. 1.  Skway 

ISOO  ttaMchwMlti  Avm 
W»«l>lin>»«  S.  0.  C 
NUkMM  9-4l«7 


MM  N.  OcM*  A«m«« 
CMwm  41. 

Mffaa  7.4033 


VOLTAGE  REGULATOR 

for  400-cycie  supplies 

Avion  Instrument  Corp.,  Division 
of  American  Car  and  Foundry  Co., 
299  State  Highway  No.  17,  Para- 
mus,  N.  J.,  has  developed  the  model 
116- A  precision  a-c  regulator  for 
400-cycle  supplies.  The  rms  output 
voltage  is  adjustable,  with  regula¬ 
tion  to  0.01  percent  up  to  half  the 
rated  load  (50  va)  and  to  0.02  per¬ 
cent  up  to  the  full  rated  load  (100 
va).  This  regulation  is  maintained 
with  allowable  input-voltage  fluc¬ 
tuations  of  ±10  percent  about  the 
adjusted  output  level,  and  fre¬ 
quency  fluctuation  of  ±5  percent. 
Recovery  time  from  transients  is 
less  than  0.01  sec.  Developed 
harmonics  are  less  than  1  percent. 
The  unit  is  effective  when  used  in 
the  development  of  aircraft  or 
other  electronic  equipment  requir¬ 
ing  precision  regulation  of  voltage 
supplies. 


CRYSTAL  CONVERTER 

employs  only  three  tubes 

Mohawk  Electronic  Research 
Laboratories,  iNa,  R.D.  4  Amster- 
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CARDS  FOR 
CONVERSATION 


Checking  perforated  metal  card  in  Bell's  new  "card 
file”  which  uses  Phototransistors  to  help  route  Long 
Distance  telephone  calls  along  the  best  routes,  if 
the  first  voice-way  is  in  use,  a  "detour”  is  swiftly 
found.  The  equipment  is  known  in  telephony  as  a 
"card  translator.” 


'I’o  find  out  how  to  route  Long  Distance  calls  a  dial  system  needs 
lots  of  information— fast.  To  provide  it  Bell  Laboratories  engi¬ 
neers  developed  a  new  kind  of  card  file— one  that  dial  systems 
can  read. 

Punched  holes  on  metal  cards  tell  how  calls  should  be 
handled.  When  a  call  arrives  the  dial  system  “asks”  the  “card  file” 
how  to  proceed  to  a  particular  area.  Instantly  the  appropriate 
instruction  card  is  displaced  so  that  its  pattern  of  holes  is  pro¬ 
jected  by  light  beams  on  a  bank  of  Phototransistors.  In  a  flash 
the  Phototransistors  signal  switches  to  set  up  the  best  connection. 
Cards  are  quickly  changed  when  new  instructions  arc  needed. 

'ITie  “card  file”  will  have  its  widest  use  in  speeding  Long 
Distance  calls  that  are  now  dialed  by  a  telephone  operator  and 
may  one  day  be  dialed  by  you  personally.  It  is  another  example 
of  how  Bell  Telephone  Laboratories  helps  telephony  to  grow, 
as  costs  are  kept  down. 


New  Phototransistor  unit.  Light  entering  the  cylin¬ 
der  is  focused  by  the  lens  on  a  piece  of  germanium 
that  responds  by  generating  current.  Like  the 
Transistor,  the  Phototransistor  was  invented  in  Bell 
Telephone  Laboratories. 


BELL  TELEPHONE  LABORATORIES 

There  are  many  opportunibes  for  creative  scientists  and  engineers  at  Belt  Telephone  Laboratories.  For  details  see  our  advertisenient  on  page  471 


You  Can  Speed  Production-Line  Soldering 
with  New,  Active,  Non-Corrosive  RTS  200 


Federated  Metals’  new  RTS  200  rosin  core  solder  has  proved 
in  production  operations  to  be  5  ways  better  than  ordinary 
rosin  solders : 


30%  GREATER  SPREAD — by  test  the  spread  of  RTS  200 
is  30%  greater  than  that  of  conventional  rosin  core  sobers! 

4  TIMES  FASTER  OXIDE  PENETRATION— oxide  films 
and  corrosion  products  on  the  parts  you  are  soldering  need  not 
slow  down  operations.  RTS  200  pierces  these  retarding  agents 
4  times  faster  than  ordinary  solders. 

NON-CORROSIVE — despite  the  exceptional  activity  of  the 
RTS  200  flux  at  soldering  temperatures,  there  is  no  harmful 
corrosive  residue  when  tested  under  the  high  humidity  condi- 
k  tions  of  military  specification  MlL-S-6872. 

L  NON-TOXIC — the  chemicals  used  in  RTS  200  flux  are  com- 
W  monly  used  in  industry  and  have  no  toxicity  factor  whatsoever. 

STABLE  FLUX — experience  of  over  one  year  with  the  M 
1^^  type  flux  used  in  RTS  200  shows  that  it  is  just  as  active  ^ 


after  standing  as  when  used  immediately.  If  you  store 
RTS  200  for  extended  periods,  you  need  not  worry 
about  its  stability,  as  you  do  with  ordinary  solders,  i 

Try  this  new,  industry-tested  active  solder  today.  M 
i  Available  in  a  variety  of  wire  sizes,  compositions  ^ 
R  and  quantities.  For  information  see  your 
A  distributor  or  write  any  one  of  Federated’s 
14  plants  or  22  sales  ofiices  across 
the  nation.  There  is  one  near  you. 


NEW  PRODUCTS  (contisned) 

dam,  N.  Y.,  announces  a  new  vhf 
cascode  crystal  converter.  Employ¬ 
ing  only  3  tubes  and  measuring 
out  3x3x5  in.,  the  unit  is  small 
enough  to  be  mounted  inside  a 
!  communications  receiver  cabinet, 
j  If  desired,  as  many  as  5  units  may 
:  be  mounted  on  a  standard  7  x  19-in. 
relay  rack  panel,  A  6BQ7A  is  em¬ 
ployed  as  a  cascode  r-f  amplifier. 
One  6J6  combines  the  function  of 
crystal  oscillator  and  frequency 
multiplier  while  another  6J6  is 
used  as  a  combined  mixer  and  mul¬ 
tiplier.  Usable  average  sensitivity 
is  better  than  0.5  (tv  and  noise 
figure  averages  5  db.  The  band¬ 
width  of  these  units  is  essentially 
i  flat  over  a  6-mc  range  but  may  be 
j  peaked  to  favor  any  portion  de- 
I  sired.  Standard  i-f  output  fre¬ 
quency  is  14  to  20  me. 


TWIN  POWER  TRIODE 

for  voltage  regulation 


I  Chatham  Electronics  Corp.,  Liv¬ 
ingston,  N.  J.,  is  in  production  on 
!  the  new  type  6AS7G  high-per- 
veance  twin  power  triode  for  volt¬ 
age  regulation.  Used  as  a  series  or 
passing  tube  in  regulated  power 
supplies,  it  incorporates  certain  de¬ 
sign  changes  to  offer  the  following 
features:  absence  of  grid  current; 
plate  current  and  characteristics 
held  within  ±  10  percent ;  very  low 
microphonics;  and  improved  triode 
balance  and  reduction  of  plate-cur¬ 
rent  drift.  Upon  request  tubes  can 
be  supplied  to  meet  the  following 
additional  specification  beyond 
JAN  quality  level:  plate  voltage, 
I  150  v;  grid  voltage,  —55  v; 
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THE  INDUSTRY’S  '''}?Z9^  C^MwCets,  UNE 


Here’s  why  it  pays  to  get  all  your  fuses 
from  this  one  reliable  source: 

More  than  a  third  of  a  century  of  service 
stands  behind  every  fuse  that  bears  the 
BUSS  trademark.  Your  customers  have 
faith  in  BUSS  fuses.  They  know  that 
the  BUSS  name  represents  fuses  of 
unquestioned  high  quality. 

To  maintain  these  high  standards,  each 
BUSS  fuse  is  electronically  tested  for 
correct  calibration,  construction  and  physical 
dimensions. 

On  Special  Electrical  Protection  Problems 
Consult  BUSS  Fuse  Engineers  .  .  . 

They  will  gladly  help  you  select  the  fuse 
that  suits  your  n^s  best ...  if  possible, 
a  fuse  available  from  local  wholesalers’ 


stocks. 


PtuS  A  COMPLETE  LINE  OF 
FUSE  CLIPS,  BLOCKS  AND  HOLDERS 


ButtmofM  Mfg.  Co.,  Univortity  at  Jaffarton 
St.  Lo«i«  7,  Mo.  (Division  of  McCrow  Eloctric  Co.) 

rtaoso  sond  mo  buiUtin  Sfl  containing  facts  on  SUSS  small  dlmon 
sion  fwsos  and  fvs*  holdors. 


I  Company 


Qty  a  Zona 
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FOR  MORE  INFORMATION 

mail  this  coupon  today 


NEW  PRODUCTS 


(continued) 


cathode  resistor,  100  ohms;  grid 
resistor,  47,000  ohms;  and  plate 
current  limits,  43  to  73  ma. 


ELECTRONIC  COUNTER 

uses  no  vacuum  tubes 


Computer  Research  Corp.,  3348  W. 
El  Segundo  Blvd.,  Hawthorne, 
Calif.,  has  developed  a  rugged,  elec¬ 
tronic  predetermining  counter,  cap¬ 
able  of  counting  up  to  1,800,000 
cpm  without  the  use  of  vacuum 
tubes.  The  unit  incorporates  true 
ring  elements  in  an  improved  fer- 
roresonant  circuit  that  is  not  sensi¬ 
tive  to  heat.  It  can  start  or  stop 
counting  on  any  count,  control  op¬ 
erations  by  the  use  of  frequency 
division,  or  emit  an  output  pulse 
at  any  predetermined  count,  for 
use  in  driving  external  devices.  The 
output  pulse  is  also  adaptable  for 
direct  use  with  magnetic  amplifiers 
for  controlling  large  amounts  of 
power  without  vacuum  tubes  or 
switches. 


DESIGNED  FOR 


MORE  THAN  3000  SIZES, 
IN  A  COMPLETE  RANGE 
OF  METALS-STEEl, 
BRASS,  ALUMINUM, 
Mu-METAL. 


OLYMPIC  HOUSINGS  are 

designed  for  easy  assembly. 
Minimum  variations  in  dimen¬ 
sions  at  any  stage.  Built-in  flexi¬ 
bility  assures  n>odification  and 
fabrication  to  meet  blueprint 
specifications. 

•  Delivery  from  stock— no 
shipping  delays 


e  Tooling  costs  eliminoted 


OLYMPIC  HOUSINOS  or*  •ngi- 
n**r«d  to  iiKorporat*  thrs*  major 
•Umants  of  comtructior) — Uniformity, 
Sfrongth,  Compactnou. 


TEST  ADAPTERS 
for  9  tube  socket  types 

Vector  Electronic  Co.,  3362  San 
Fernando  Road,  Los  Angeles  65, 
Calif.  The  adapters  illustrated  are 
used  for  making  voltage  resistance 
and  waveform  measurements  from 
the  tube  side  of  an  electronic  equip¬ 
ment.  In  testing,  the  adapter  is  in¬ 
serted  between  the  electronic  tube 
and  its  socket,  completing  the  cir¬ 
cuit  and  providing  convenient  teat 
tabs.  Adapters  are  made  for  nine 
socket  types.  For  most  work  the 
short,  unshielded  adapters  are  ade¬ 
quate,  but  for  hard-to-reach  loca¬ 
tions  a  longer  adapter  with  shielded 
leads  is  available.  Where  there  is 
a  need  to  break  tube  circuits  or 
alter  the  pin  connections  the  Ex¬ 
perimenter  type  is  available.  This 
third  type  also  provides  means  for 


On  your  next  prelect— let  OLYMPIC 
croftimen  give  you  facts,  figures  and 
specifications.  Send  for  new  Ulus* 
troted  folder  E4  today. 


METAL  PRODUCTS  COMPANY,  INC 
k  ALPHA,  NEW  JERSEY  x 
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High  raliability  R-P  nois*  supprMsion  with  high 

ottMiuofion . . .  high  cvrr«iit  rating* . . .  still  smallnr 
h«rm«tically>««aUd  ni«tat<os«  housings . . .  odvoncod 
pi'typo  constnictiMi  for  grootost  offkioncy . . . 

Aorovox  Filtors  oro  idool  for  R*#  noiso  supprossion 
in  military  and  commorcial  aircraft,  vohicular 

low'voltag*  DC  applications,  and  for  spocial  applications 
such  as  shiold  rooms  and  critical  oquipmont. 

FEATURES... 

•  Asrelitst  in«talliz*d-pap«r  tsctien.  provid*  maximum  reliability 
and  lif*  factors. 

•  Unique  "fault>isolation“  characteristic  offers  added  protection 
against  surge  voltages. 

e  High  attenuation  of  R>F  currents.  Maximum  attenuation  available, 
from  .15  me  to  400  me. 


e  Low  DC  resis 


lures  minimum  heating  and  low  voltage  drop. 


e  Operating  temperature  range  from  -55*  C  to  +55*  C.  At  full 
rating  (150  v.d.c.)  operating  temperature  range  is  from  —55*  C 
to  +70*  C.  All  units  rated  for  continuous  duty. 

e  Test  voltage  for  all  units,  200  v.d.c.  at  room  temperature  for  period 
not  exceeding  1  minute. 

e  Case  construction  of  non-magnetic  metal  suitably  protected  for 
severest  service  requirements. 

e  Available  with  special  terminals,  special  mountings  and  other 
special  considerations  for  specific  needs. 


SCRCiN  ROOM  MlTfRS  eb. 
■voileM.  wMi  .xtre4iigh 
etf.iiwetiwi  (IMdb)  fw  AC  end  DC 
appKcetiwM.  Fw  IHwetvr.  mmI 
fvrthw  intwiw.tiwi  M  sctmm  row. 
omI  R*F  ..ii.  luppr.tsl.w  fibws, 
writ.  AW.V.K  C.rp.retieii, 

N.W  B.dfwd,  Mom. 


AEROVOX  ^corporation 


NEW  BEDFORD,  MASS. 
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NEW  MtODUCTS 


adaptint;  tubes  to  nonmatioK 
sockets. 


THREE 


DELAY  LINES 

are  highly  miniaturized 

PC  A  Electronics  Inc.,  6368  De- 
Ixtngpre  Ave.,  Hollywood  28,  Calif., 
has  available  the  first  of  a  series  of 
continuously  variable  distributed- 
constant  delay  lines.  They  are  de¬ 
signed  to  provide  a  continuously 
variable  time  delay  of  0  to  0.5  jisec, 
with  a  rise  time  as  low  as  0.05  jtsec 
at  full  delay.  Available  for  imme¬ 
diate  shipment  are  delay  lines, 
terminated  internally,  of  500  ohms 
nominal  characteristic  impedanca 
and  on  special  order,  lines  with  an 
impedance  up  to  1,500  ohms.  These 
lines  are  highly  miniaturized, 
measuring  7J  in.  x  11  in.  x  li  in. 
and  are  ruggedly  constructed  to 
withstand  vibration  and  shock. 


RESISTANCE,  CAPACI¬ 
TANCE,  INDUCTANCE  and 
factor  are  measured 


power 

quickly  and  accurately  on  this  F 

Marconi  engineered  instrument. 

Three  basic  bridges  are  used  with  a  l,000cps  oscillator  and  3  tube  logarithmic 
amplifier  with  wide  range  automatic  gain  control.  Simple  to  use,  the  main 
dial  is  direct  reading,  without  arithmetic,  on  all  ranges  (0.1n-10Mn,l  |ii|xf- 
100  (xf,  I  |tH  -  lOOH)  to  an  accuracy  of  one  per  cent.  Its  industrial- 
designed  appearance  fits  well  in  modem  surroundings  and  partners 
its  outstanding  electrical  performance.  Let  us  mail  you  full  particulars. 


CONTROLS 

for  printed  circuit  use 

Chicago  Telephone  Supply  Corp., 
Elhart,  Ind.  Two  new  variable  com¬ 
position  resistors  have  been  an¬ 
nounced  to  fill  the  need  for  controls 
for  use  in  printed-in  circuit  appli¬ 
cations.  There  are  three  outstand¬ 
ing  design  features;  (1)  Pro¬ 
tection  against  bending  during 
handling  is  achieved  by  recessing 
each  blade-type  terminal  in  a  notch 
in  the  bakelite  base  of  the  control. 
(2)  Valuable  mounting  space  is 
conserved  on  the  printed-circuit 


Specialists  in  Communication  Test  Equipment 

BEAVER  STREET  •  NEW  YORK  4 


CANADA  I  CANADIAN  MARCONI  CO..  MARCONI  BUILDING.  2442  TRENTON  AVENUE,  MONTREAL 
INOLANDi  HmS  OfAca:  MARCONI  INSTRUMENTS  UNITED  •  ST.  ALBANS  •  HERTS. 

Mtnafini  Aganta  in  Eagort;  MARCONI'S  WIRELESS  TELEGRARH  COMPANY  LIMITED 
MARCONI  HOUSE.  STRAND  •  LONDON  •  W.C-2 
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2.  BULLETIN  950-A 


On  harmnllcolty  tnolnd  multipl*  htadart. 
Eiploini  vacuum  light  ftalura,  cuthionad 
gloi*  contiruction,  ilrain-fra*  qualillat. 
Tin  dippad  for  oaty  Mldorlng  and  tilicona 
hoatod  for  highaci  alacirical  raiiilanca. 


With  complala  information  on  ocfol  typo 
plug>in  and  mwtiipia  haodari.  Taofvra  a 
naw  principla  of  harmalic  tooling.  Solid 
mafal  bionki  inivra  moximvm  machonicol 
ttrangth  and  rigidity. 


HUNDREDS  OF  STANDARD  TYPES 
AT  MASS  PRODUCTION  PRICES 
TO  MEET  EVERY  REQUIREMENT 

-at  your  fingertips! 

Development,  production  and  design  engineers 
will  find  the  complete  E-I  Data  File  a  helpful 
addition  to  company  files.  The  new  brochure 
includes  standardized  terminations  that  econom¬ 
ically  solve  all  but  the  most  unusual  terminal 
problems.  If  custom  types  are  required,  E-I  can 
supply  these  quickly,  to  exact  specifications  at 
quantity  production  prices. 


Complato  information  on  E-I  and  laoli 
for  harmalic  laoling  condancari,  ra- 
ticfers  and  othar  tubular  alactronlc  and 
alacirical  camponanit.  Provida  a  parma- 
nant  harmalic  laal.  Complalaly  »lrain-fraa. 


individual,  color-codad  harmafically 
•aalad  larminalt.  AvailoWa  with  glat*  In- 
carlt  colorad  In  ilandard,  aotily  idantiflad 
lAAA  cofor  coda>.  Coloring  it  in  lha  glott 
—no  loccjuart  or.  anomali  ora  utad. 


6.  BULLETIN  960 


44  SUMMEt  AVENUE,  NEWARK  4,  NEW  JERSEY 


Compratiion  lypa  mullipla  haodart.  Supar 
ruggad,  obiolufaly  rigid  and  practically 
indatiruclibla.  An  axclutiva  E-I  achiava- 
manl  affart  vottly  graolar  ratiitanca  lo 
thock  and  vibration.  Cuoronlaad  vacuum- 
fighf. 


DIVISION  or 

AMPfRfX 

ElECTtONIC  CORP. 


1^ 

H  —for  evBfy  hermetically^ 
f  seeled  terminetien 

1  J 

f  J 

El 

TERMINAU 

1.  BUUETIN  949-A 

On  harmalically  taalad  larminalt.  Oit- 

4-. 

mal  thock  rairttanca,  prafarrad  lypat  and 
tpocial  larminalt.  Explaint  coda  tytlamt 
ond  malhodt  of  inttolkrtion. 

EXPORT  AGENTS, 

PHIIIPS  EXPORT  CORP.,  100  UST  42nd  STREET,  NEW  YORK  17,  N.  Y. 


‘PATENT  PENDING 
AIL  RIGHTS  RESERVED 


NEW  PRODUCTS 


(CMltRatlt) 


panel  by  placing  terminals  close  in 
to  the  mounted  bushing.  (3) 
Adequate  clearance  for  circuit 
paths  is  provided  by  ample  spacing 
between  terminals.  The  controls  are 
available  in  both  i  in.  diameter 
(type  U70)  and  in  in.  diameter 

(type  U46).  The  in.  diameter 

control  is  also  available  with  spst 
and  dpst  3  ampere,  125  v  switch. 


Announcing 

POR  2000  me. 
GABRIEL  OFFSET 
FEED  ANTENNAS 


SERVO  CONTROLS 

feature  high  precision 

Kearfx)tt  Ck).,  Inc.,  1150  McBride 
Ave.,  Little  Falls,  N.  J.  Synchro 
transmitters  and  control  trans¬ 
formers  with  maximum  error 
limits  of  7  minutes  are  now  avail¬ 
able.  Only  1.062  in.  in  diameter 
and  1 23/32  in.  long,  models  for 
either  26-v  or  115-v  400-cycle  ex¬ 
citation  can  be  obtained.  By  virtue 
of  their  unique  integral  construc¬ 
tion,  these  units  assure  perform¬ 
ance  under  extreme  conditions  of 
humidity,  temperature,  altitude 
and  vibration. 


aROI*  a  6  foot  microwave  an¬ 
tenna.  —  Gives  outsUmding  performance 
from  1700  to  2110  me.  — -  New  offset  feed 
design  increases  efficiency  of  assembly  there¬ 
by  ewMeving  high  gain  of  better  than  30  db. 
Write  for  further  information. 


FLYBACK 

is  multipurpose  device 

Halldorson  Transformer  (To., 
4500  Ravenswood,  Chicago  40,  Ill. 
The  FB410  multipurpose  flyback 


Endicott  Street,  Norwood^  Massachusetts 
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YOU  CAN  ALWAYS  RELY  ON  EDISON 


(CMtillMd) 


NIW  PRODUCTS 


transformer  answers  a  growing 
need  for  a  single  unit  possessing 
electrical  and  mechanical  charac¬ 
teristics  applicable  for  replacement 
in  a  wide  variety  of  tv  chassis,  both 
new  and  old.  It  is  equipped  with 
a  universal  mounting  bracket  that 
permits  replacement  of  many  dif¬ 
ferent  mounting  types  without 
drilling  a  single  hole.  The  unit  ac¬ 
commodates  horizontal  yoke  wind¬ 
ings  of  from  8  mh  to  25  mh  and 
width  coils  whose  control  ranges 
fall  an3rwhere  between  0.1  mh  and 
30  mh.  Flexible  construction  per¬ 
mits  conformation  with  popular  in¬ 
ductively  coupled  and  autotrans- 
former-type  horizontal  output  cir¬ 
cuits.  A  separate  winding  for  age 
and/or  horizontal  phase  detection  is 
provided.  No  additional  dual-wind¬ 
ing  width  controls  are  needed. 


YOU 

CAN 

ALWAYS 

RELY 


EDISON 

COMPONENTS 


THtHMAL  riMf  DtLAY  MLAYS 

Calliod*  and  filonMnt  protoction  *  Gyro  Eroction  *  Pro* 
vant  MrgM  and  fob*  ttorta  in  Mntitiva  avxillory 
•quipntant  *  Miscallanooui  circuit  twitching 

SMCIflCAJIOm 
St0mdsrd  Octsl  B*S0 
Dnloyt ...  2  tecondt  to  )  minutet 
Mnotar ...  5  wira  oooaiiul,  cootinuoiu  opemtioa 
Voltagn:  6.3.  26.3  nod  117 
Cnnfm ...  6  unpt  mcximuin,  3  unpi  to  430  volts 
or  d  c 

VlWtlnn  . . .  1/16"  sinplitude  u  33  cps.  30s  shock. 
A«M«m  . . .  —60  to  +83*C  Sintsd  Msislit . . .  3V4  tnnx. 

Mimstura  7~Pm  Bsst 
Dsioifs  ...  3  seconds  to  73  seconds 
Msotsr ...  2.3  wens  nominnl,  continuous  operation 
Voitises:  6.3  and  27.3 

Canf  cts  ...  2.3  amps  max.  1  amp  at  123  volts  d.c 
Vihftinn  . . .  1/16'  amplitude  at  33  cps.  30s  shock. 
AraMaM . . . -60  to  +83*C  SsiMad  HeigM . . .  2  Vi  max. 


for  Electronic 
and 

Communications  Equipment 
Because  of: 

NIRMITICAL  SIALINO  in  rigid 


TAJNNR-ltROOP  stability  diat  de¬ 
fies  time  and  abuse. 

ACCURACY.  Patented  feature 
permits  calibration  *ft«r  sealing. 


SIAUD 

THtAMOSTATS 

Ambient  protection  for 
frequency  standards  *  Pro- 
cbion  keot  controi  for  elec¬ 
tronic  laboratory  instru¬ 
ments  *  Overhe^  detec¬ 
tion  and  Are  alarm 


POTENTIOMETER 

has  0.02-percent  linearity 

BiRKLAN  CORP.,  200  E.  Third  St., 
Mt.  Vernon,  N.  Y.  Standard  linear¬ 
ity  of  0.02  percent  is  a  feature  of 
the  series  1800  potentiometer.  Re¬ 
sistance  range  is  1,000  to  150,000 
ohms  with  a  resistance  tolerance  of 
1  percent.  In  the  middle  resistance 
range  and  above  linearities  better 
than  0.02  percent  can  be  furnished. 
The  unit  has  10  full  turns  of  travel 
at  each  end.  The  resistance  element 
continues  through  the  overtravel 
and  tan  be  tapped  in  that  interval. 
Each  unit  is  supplied  with  a  con¬ 
tinuous  linearity  curve  calibrated 
against  a  standard  accurate  to 
0.001  percent.  The  unit  is  rust¬ 
proof,  contains  no  fungus  nutrient 
and  may  be  operated  over  a  wide 
temperature  range.  It  is  imper¬ 
vious  to  torque  damage  in  normal 


Htavy  dtUy~‘tyP0  D8 
Max.  ramp. . . .  320*C 
Max.  won* ...  1000 
Max.  ooipt. . . .  8.0  d.c. 

CaiiWatiaa  ralmaara  . . .  ±2.3*C 
Uofrii,  2)4 'i  4ia.,  9/16'  (approx.) 


Pr0cmon  control— typ0  SI 
Max.  temp. . . .  190*C 
Max.  worn ...  130 
Max.  ooip* ....  1.0 

Contral  diScrentiiil  at  amp  =  0.1  *F 
2 Vi":  dia.,  VJ'  (approx.) 


Writn  for  frto  bulletins  md  application  data  to, 


INCORPORATED 

liutromoM  DivUen 

MPT.  M.  WIST  ORANOI.  NIW  JRSSV 
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irotection  at  130°C.  with  its 


'  Recohm  Grcuit  Controller,  shown  at  aicual  siae, 

with  cover  removed.  Designed,  develiqicd  and  man- 
ufactured  by  the  Electric  Regulator  Corp.,  Norwalk. 

of  BH  "649” 

ride  tbe  thermometer 


Small  enouj^h  to  fit  in  the  hand  .  .  . 
it  can  control  energy  millions  of  times 
greater  than  that  needed  to  activate  it. 
That’s  the  Regohm,  manufactured  by 
the  Electric  Regulator  Corporation.  It 
is  a  compact,  versatile  control  compo¬ 
nent  of  the  direct-acting  finger  type 
with  wide  acceptance  as  a  voltage, 
current  and  speed  regulator. 

Electric  Regulator  engineers  said,  "We 
needed  an  insulation  that  would  be 
permanently  flexible  through  high  and 
low  temperatures.  We  found  what  we 
needed  in  BH  "649”  Fiberglas  Tubing, 
and  got  these  added  advantages:  BH 
"649”  is  easy  to  handle,  it  slips  over 
wires  quickly  and  speeds  assembly  time. 
It  withstands  the  roughest  handling 
without  damage.  It  can  be  cut  in  short 
lengths  without  fraying  or  cracking. 
Its  smooth,  glossy  surface  adds  to  the 
appearance  of  our  products.” 

BH  "649”,  pioneer  in  the  field  of  vinyl 
plastisol  tubings,  now  offers  true 


improved  coating  formulation.  Rated 
dielectric  strength  and  flexibility  con¬ 
tinue  after  exposure  to  1 50®C.  for  300 
hours,  200°C.  for  20  hours,  232®C.  for 
3  hours — and  for  even  longer  periods 
if  not  abused  after  conditioning.  Its  re¬ 
sistance  to  chemicals  and  oils,  as  well 
as  its  high  physical  strength,  has  helped 
solve  many  tough  insulation  problems 
in  a  wide  range  of  applications. 

Why  not  investigate  the  advantages  of 
BH  insulations  today.  BH  "649”  is  just 
one  of  a  large  family  of  Fiberglas 
tubings  and  sleevings  developed  spe¬ 
cifically  for  the  electrical  industry.  If 
you’ll  send  facts  on  your  require¬ 
ments — voltages,  temperatures,  unusual 
conditions  —  we’ll  be  happy  to  make 
recommendations  and  send  samples 
for  testing. 

Bentley,  Harris  Manufacturing  Co- 
1311  Barclay  Street 
-  Conshohocken,  Pa. 


*BH  Non  Fmrinf  FIbertiH  Slcwlnti  oro  mode  by  on  exrlutivt  BmUot.  Horrlo 


<U.  S.  Pot.  No.  a3»3.S30i.  “PlboTClu"  to  Re*.  TM  of  OwoocConlni  Plbortloi  Carp. 
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NEW  PRODUCTS 


(contifiatd) 


ELECTRO  insulating  materials  combine  these  impor¬ 
tant  qualities:  high  dielectric  and  tensile  strength, 
minimum  bulk,  excellent  thermal  conductivity  and 
flexibility,  marked  resistance  to  heat,  oil,  acid  and 
moisture.  That’s  why  these  insulating  materials  are 
used  effectively  in  the  design  and  production  of 
high  temperature  electrical  equipment  that  is  smaller, 
safer  and  lighter. 

ELECTRO  HI -TEMPERATURE  FIBERGLAS*  INSULA¬ 
TION  has  helped  numerous  manufacturers  of  motors, 
transformers  and  electronic  equipment  to  do  a  better 
and  safer  insulating  job.  We  would  like  the  oppor¬ 
tunity  to  help  you.  Send  us  your  insulation  problem 
or  write  to  our  Department  E-1  for  technical  data 
and  samples. 

“T.  M.  REG.  U.  S.  PAT.  OFF.  by  Owens  Corning  Fibcrglas  Corp. 


applications  by  virtue  of  a  built-in 
traveling-nut-type  limit  stop. 


CONNECTORS 

have  double-wiping  contacts 

U.  S.  Components  Inc.,  454  E. 
148th  St.,  New  York,  N.  Y.,  has 
developed  new  features  in  their 
980  series  connectors,  consisting  of 
double-wiping  contacts  and  guide- 
pin  ejection  springs.  The  double¬ 
wiping  contacts  offer  external  as 
well  as  internal  wiping  when  con¬ 
nectors  are  mated.  This  assures  a 
dependable  contact  under  all  con¬ 
ditions  of  usage  eliminating  pos¬ 
sibility  of  circuit  failure  due  to 
poor  connector  contact.  Guide-pin 
ejection  springs  are  normally  com¬ 
pressed  with  balanced  force  when 
connectors  are  mated  and  serve  the 
purpose  of  reducing  separation 
force  upon  disconnection.  They 
further  serve  as  an  auxiliary  cur¬ 
rent  path  for  heavy  guide-pin  cur¬ 
rents.  Brochures  are  available  upon 
request. 


POWER-LINE  CARRIER 


has  closer  channel  spacing 

Westinghouse  Electric  Corp., 
2619  Wilkens  Ave.,  Baltimore  3, 
Md.  A  complete  new  line  of  power¬ 
line  carrier  equipment  (type  FD) 
for  power-system  relaying,  tele¬ 
metering,  supervisory  control  and 
voice  communication  is  now  avail¬ 
able.  One  of  the  features  offered 
in  the  new  equipment  is  closer 
channel  spacing,  made  possible  by 
highly  selective  receiver  filters  and 
crystal  control  of  frequency.  Fre¬ 
quency  ranges  are  40  to  90  and  90 
to  200  kc.  Assemblies  operate  from 
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HIGH 


VACUUM 


want 


a 


that 


rotary 


pump 


pumps 


WATER 


VAPOR 


Ends  Water  Vapor  Trouble 


Maintains  Fast  Pnmp  Down  rime 


Eliminates  Oil  Reclaiming 


Greater  Capacity  Under  1  mm  Hg 


Up  To  80%  Less  Oil  Charge 


Capacities  from  IV4  cfm  to 
Pressures  Down  To  10^  mm  Hg 


Here's  important  news  for  everyone  who  works  with 
high  vacuum.  The  new  NRC  Rotary  Gas  Ballast 
Pump  gets  it  for  you  futer  —  saves  you  time  and 
money  and  is  backed  by  millions  of  hours  of  trouble 
free  operation. 

By  keeping  water  vapor  from  condensing^  this 
pump  prevents  contamination  of  the  pump  oil. 
The  result— it  never  loses  capacity  like  conventional 
rotary  pumps  when  pumping  condensable  vapors. 
It  continually  maintains  a  fast  pump  down  rate. 

NRC  Rotary  Gas  Ballast  Pumps  are  available  in 
a  complete  line  of  vane,  piston -type  and  2>suge 
pumps. 

Send  today  for  new  bulletin  explaining  principle, 
construction  and  operation  data  on  the  N  RC  Rotary 
Gas  Ballast  Pump. 


National  Research 


Corporation 


Equipment  Division 

Seventy  Memorial  Drive,  Cambridge,  Mauacbmens 


multi>cohductor 
L  cable  J 


INVERTERS 

operate  from  car  batteries 

Amebican  Television  &  Radio  Co., 
300  E.  Fourth  St.,  St.  Paul,  Minn., 
has  available  a  line  of  inverters 
that  operate  from  6  or  12  v  car 
storage  batteries  and  provide  110-v 
a-c  60-cycle  output  in  various 
power  capacities  for  the  operation 
of  dictating  machines,  tape  record¬ 
ers,  wire  recorders,  radio  sets,  test 
equipment  and  other  related  small 
electrical  or  electronic  apparatus. 
Inverter  models  are  also  available 
for  operation  from  other  d-c  input 
voltages  ranging  from  6  v  d-c  to 
220  V  d-c  in  automobiles,  busses, 
trucks,  planes,  trains,  ships  and 
residential  d-c  districts. 


Here's  the  coble  that  gives  the 
best  in  electrostatic  and  inter¬ 
ference  shielding— for  station¬ 
ary  and  portable  microphones, 
speakers,  P.  A.  systems,  auto¬ 
mobile  radios  and  other  elec¬ 
tronic  devices. 

Tinned  soft  copper  conductors 
are  stranded  for  exceptional 
flexibility,  paper  served  for 
easy  stripping,  individually 
insulated  with  low  capacitance 
rubber  or  polyethylene,  in  some 
sizes.  Wires  are  cabled  to  per¬ 
fect  roundness,  cotton  served 
and  shielded  with  tinned 
copper  braid.  Outer  jacket 
is  leither  rubber,  neoprene  or 
plastic,  depending  on  service 
requirements. 

For  expert  engineering  assist¬ 
ance  and  prompt  service  on 
all  your  cable  applications, 
write  or  call  Carol  today. 


^  Ptrmjnimt  Mttntl  DC  Molars  6  Goor- 
moiori.  Output  Spttds  to  I  RPM.  Prom* 

#  dumtttr  or  Alto  tfuilshU 

^  f  /  Vi"  diu.  frumt  only)  in  Spin  Sorin  DC 

*  uihou  dotigm  forbidt  utg  of  Ptrmuntut 
Msguol  lypr. 

If  you  have  a  problem  involving 
design  or  application  of  AC  or  DC 
type  motors,  why  not  write  us  for 
engineering  assistance  and  recom¬ 
mendations  on  a  Mission-Western 
designed  motor? 

Many  other  types  and  frame  sizes, 
in  both  AC  and  DC.  available. 

Mission-Western  is  associated  with 
Western  Gear  Works  — since  1888  a 
leader  in  the  mechanical  power  trans¬ 
mission  held.  i37f, 


CONNECTORS 

automatically  interlock 

Harvey  Hubbell,  Inc.,  State  & 
Bostwick  Ave.,  Bridgeport,  Conn., 
has  available  a  line  of  electrical 
connectors  that  feature  an  auto¬ 
matic  locking  connection  that  can 
never  disconnect  accidentally.  The 
Interlock  plug  locks  automatically 


MISSION-WESTERN 


CNGINEEtS,  INC. 

132-134  Watt  Colorado  St.,  Eatadeno  1.  Calif. 


Woot  mort  loformoHoof  Um  post  cord  oo  lost  poyo. 


Wont  mort  infonnotioo?  Um  post  cord  oo  last  page. 
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Simplify  Your  Access  Panel  and  Door  Assemblies... 


Fastening  removable  access  doors  and  panels  need  not  be  a  laborious  and  coatly 
production  or  assembly  operation— not  if  they’re  fastened  with  quick-lock. 

Designed  for  simple  installation,  quick-lock  requires  no  special  tools.  It  speeds 
up  mounting  and  demounting  detachable  panels  with  only  a  90^  turn  required  to 
lock  and  unlock  it  in  a  jiffy. 

The  flexible  mounting'and  tapered  stud  makes  quick-lock  ideal  for  assembling 
curved  sheets  and  insures  a  tight  fit  when  locked.  Stud  is'self-ejecting  when  unlocked. 
Minimum  deflection  is  assured— only  initial  loads  are  carried  by  the  helical  spring. 
Solid  supports  take  up  increased  loads. 

Industrial  and  agricultural  equipment  manufacturers  would  do  well  to  analyze  the 
cost-saving  features  of  QUICK-lock’s  simple  design.  A  good  way  would  be  to  call  in 
a  Simmons  Engineer  and  discuss  the  economy  of  a  quick-lock  installation  as  com¬ 
pared  to  your  present  fastening  method.  Why  not  send  for  him  today? 

SIMMONS  FASTENERS 

SIMMONS  FASTENER  CORPORATION  •  1750  NORTH  BROADWAY,  ALBANY  1,  N.  Y. 
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L«w«r  prodwctloN 
watt  with  Johnao/i 
Sfock«mefd  knefes 
mmd  diala ... 


Swit^fet*  •Uctronic 

i^MSON  lin^  ^0^ 
4i«]«  Mfaf  warf^rn  d*»i9« 


r«c«<v«r«  or  front mittar^^^yr  an 


•fo4io  o^ipmant  and 
controlt.  Gripping  turfoc*  i»  a|U‘  I; 
calUnt.  I  2  flotot  inttaod  o( 
utwil  8,  odd  cpmtffa^f 
and  boouty. 

Avoitobla  in  throa  ba*4<2$MnF  i 
diomafart.  I  W".  1  fb"..  ! 

Knebt  eon  ^  aatamt^d  1 

ffiorchinV’li^lH^  Aa^d  pAanaftf 
ifc.M.  of  1  J4\  IMa".  Of  j; 
omatart;  or  cldawiudi 

piofad  diat  tarn**.  \  W'.  2h(r.  or 
d".  finitb  d'ffvaaa-ttpit  radacHan. 
BMirkinpi  ara  ctaorty  .Wtibla. 


Oriiar'«qpt||i  ^  oaddlcarioio  By|<m|t 
«•»  tp*-;.o>  %’  caiapitli  MUinaaWaa 

an  JONNSOikldabt  and  ^ith.  odAV 
yoar  copy  of  Ctnatai  ftodaO  Cateflg  yyj{ 


228  SICOND  AVENUE  SOUTHWIST 


CM.  No. 

IHm. 

Otter)  pUeo 

Knob 

Die. 

Hel|ht 

Skirt  or 

DiM  Die. 

llt-2U-l  1 

1 

Inttrumont  linob,  MMk  pktnoUc, 

V6 

H 

11(214-2 

1 

M'MmO 

iMtroinont  Imob,  blacli  yhonoHc, 

H 

H 

VNutt 

116-221 

2 

Knob  w)tli  blK)i  phtnobc  tli)rt 

IH 

% 

IH  ^8 

116-2(1 

2 

Knob  with  Modi  pbonolic  ililrt 

IH 

•Si 

2'4, 

*116-261 

2 

Knob  with  biaclt  phtoolic  tliirt 

2H 

ISi 

3 

116-220 

} 

Knob  only,  bttcli  phenolic 

Ifk 

‘Si 

116-260 

3 

Knob  only,  btock  phenolic 

IH 

•116-260 

3 

Knob  only,  Meek  phenolic 

2H 

•16 

h(-222 

4 

Knob  with  beveled  ulin  chrome  diet 

116-222-1  100-0  over  160°  116-222-4  ON-OFF  over  60" 

i 

116-222-2  10-0  over  270°  116-222-5  Siofle  line 

116-222-3  7-1  over  1(0° 

'  116-226 

5 

Spinner  Knob 

m 

,  116-266 

5 

Spinner  Knob 

IH 

•116-266 

5 

Spinrmr  Knob 

2H 

•Si 

Tl(  262 

6 

!  Knob  end  chrome  diM,  0-100,  160° 

IH 

'S. 

2H 

*116-262 

6 

SinMe  line  indicetor 

Knrib  end  Bronte  diM,  0-100,  1(0° 

2H 

I'll 

4 

1  Sin|le  line  indicetor 

116-266 

7 

1  Vervler  diet,  0-100. 140° 

IH 

i 

i  2M 

116-265 

7 

1  3  to  1  friction  drive 

1  Vernier  diM,  0-100, 1(0° 

1*4 

i  *Si 

!4 

1  5  to  1  friction  drive 

1 

NEW  PRODUCTS  (continacd) 

when  plugged  in  and  can  be  quickly 
and  easily  disconnected  when  de¬ 
sired.  This  locked,  vibration-proof 
connection  has  constant  low  con¬ 
tact  resistance  and  actually  makes 
contact  on  two  separate  surfaces 
which  are  under  constant  coil¬ 
spring  pressure.  Any  decrease  in 
contact  pressure  on  one  contact  sur¬ 
face  will  be  automatically  increased 
on  the  other  surface.  Various  types 
are  available:  automatic  locking 
plugs  and  jacks,  both  metal  and 
insulated;  right  angle  plugs,  con¬ 
nectors  and  splicing  links;  flexible 
aluminum  terminal  strips  that  can 
be  cut  to  any  length  and  bent  or 
curved  to  any  shape  for  form- 
fitting  wiring  design ;  and  a  versa¬ 
tile  4-in-l  test  prod  with  inter¬ 
changeable  attachments  that  lock 
automatically  to  the  prod  coupler. 


INDUCTORS 

solenoid  and  pi  wound 

j  Industrial  Television,  Inc.,  369 
I  Lexington  Ave.,  Clifton,  N.  J.,  has 
!  announced  a  new  line  of  compo- 
i  nents  for  manufacturers  of  mili¬ 
tary  electronic  equipment  and  high- 
quality  commercial  instruments. 
First  introduced  were  variable 
slug-tuned  inductors,  both  solenoid 
and  pi  wound,  in  a  wide  range  of 
standard  values  or  custom  wound 
to  specification.  They  are  particu¬ 
larly  suited  for  use  as  video  peak¬ 
ing  inductors  in  amplifiers  where 
electrical  performance,  miniatur¬ 
ization  and  reliability  are  para¬ 
mount.  Designated  the  IT-123CS 
j  (solenoid),  and  the  IT-123CP  (pi) 

:  series  these  variable  inductors  are 
I  wound  on  forms  of  series  FM-3001 
j  black  nylon  (other  colors  available) 

,  with  slugs  of  Pyroferric  P-4399, 
i  Design-center  induction  range  for 
I  solenoid  types  is  1  to  100  micro- 
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ALLIGATOR  CLIP 

aids  live-circuit  testing 

INSULINE  CORP.  OK  AMERICA,  3602- 
35th  Ave.,  Lont;  Island  City  1, 
N,  Y.,  has  brought  out  the  No.  524 
fully  insulated  alligator  clip  that 
facilitates  the  testing  of  live 
I  circuits  in  television  and  radio  re¬ 
ceivers  and  in  electrical  equipment 
in  general.  The  spring-loaded  jaws, 
I  which  are  actuated  by  a  thumb 
:  button  in  the  body  of  the  clip,  hold 
firmly  on  conductors  up  to  i  in.  in 
diameter.  Connection  to  the  clip  i.s 
made  with  standard  banana  plugs. 


SPEAKER 

designed  for  high  fidelity 


Oxford  Electric  Corp.,  3911  S. 
Michigan  Ave.,  Chicago  15,  Ill.,  has 


I  added  to  its  line  of  loudspeakers 
the  high-fidelity  16-in.  model  HF- 
16LN.  Frequency  range  is  60  to 
10,000  cps.  Alnico  magnet  weight  is 
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Waal  OMM  laforowtioar  Un  #Mt  cord  aa  la<t  poga. 


1521  E  Grand  Ave.,  El  Segundo,  Calif  •  Phone;  ORegon  8  3778 
CHICAGO;  205  W.  Wacker  Drive  ♦  Phone;  Franklin  2-3889 
NEW  YORK  501  Madison  Avenue  •  Phone;  Plaza  5-8665 


It  Costs  You  Less  to  Use  STONE'S 
Small  Diameter  Bushings. 

Than  Bushings  of  ANY  OTHER  MATERIAL 


AttMi  $iai  fkoltfnfk  unrtlauehti 

Stone's  spiral  wound  bushings  ore  bonded  with  special  adhesives  which  retain  their  precision-made 
cylindrical  forms,  thus  guaranteeing  rapid  and  easy  assembly  over  rivets,  plain  and  threaded  posts,  and  other 
small  metal  components. 

Uniformity  of  size  with  diameters  ranging  downward  to  .046"  and  lengths  to  .040"  is  a  Stone  quality 
unequalled  in  the  industry. 

Most  important  from  a  cost  standpoint  is  the  flexibility  of  construction  possible  because  of  Stone's  wide 
variety  of  immediately  available  materials — including  hi-dielectric  kraft,  fish  paper,  and  plastic  films — a 
selection  assuring  lowest  cost  for  whatever  job  you  have  in  mind. 

Call  or  write  us  today  for  prompt  attention. 

STONE  PAPER  fuBE  COMPANY,  inm^obated 
STONIZED  PRODUCTS  COMPANY,  |N(. 

.900-922  Franklin  Street,  N.  E.,  Washington  17,  D.  C. 
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HIMDE&DAUCH 


14  oz.  It  has  a  25-w  power  rating 
and  an  input  impedance  of  8  ohms. 
Voice  coil  is  li  in.  in  diameter.  The 
speaker  is  finished  with  a  silver 
Hammerloid  enamel  and  has  a 
blue  pot  cover. 


SOLDERING  FLUXES 

are  noncorrosive 

'  FIM,  INC.,  170  Fifth  Ave.,  New 
York  10,  N.  Y.,  is  now  marketing 
two  new  aluminum  soldering  fluxes, 
j  One  flux  (No.  18)  in  paste  form  is 
I  especially  designed  to  solder  alu¬ 
minum  with  tin,  lead,  zinc,  cad¬ 
mium  and  their  alloys.  When 
heated  the  solder  melts  and 
spreads  over  the  aluminum  surface 
wherever  the  flux  has  touched.  Any 
plain  solder,  torch  or  soldering  iron 
can  be  used.  Another  flux  (No.  24) 
in  powder  form  solders  all  com- 
i  mercial  metals  such  as  steel,  stain¬ 
less  steel,  copper,  brass,  nickel, 
silver  and  aluminum.  It  is  also 
suitable  for  dip  soldering.  Both 
fluxes  are  noncorrosive. 


RASTER  TIMER 

provides  ten  sweeps 


American  Electronic  Laborato¬ 
ries,  Inc.,  Philadelphia,  Pa.  The 
purpose  of  the  model-101  raster 
timer  is  to  enable  accurate  time 
measurement  of  recurrent  or  tran¬ 
sient  phenomena,  without  losing 
sight  of  the  entire  cycle  of  events. 
It  presents  a  series  of  10  calibrated 
sweeps,  one  above  the  other  on  the 
screen,  so  that  assuming  a  useful 
area  of  4  in.  x  4  in.,  the  equivalent 
of  a  40-in.  viewing  screen  is  cre¬ 
ated  on  the  horizontal  axis.  The 
sweeps  provided  are  1,  3,  6  or  10 
milliseconds  each,  crystal  controlled 
to  0.01  millisecond,  and  each  of  the 
10  sweeps  carries  time  markers  al¬ 


lowing  measurements  to  an  aceu- 
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NE-11-aO-S  SPECTRUM  ANALYZER 


Hanchcstcr,  New  Hampshire 


I  N  0  f  H  1 1 1 

TelephoRe  2-648S 
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Description 

The  Spectnim  Analyzer  is  test  equipment  designed  primarily  for  use  with  aircraft  radar  and  beacon 
equipment  operating  over  a  frequency  range  of  8470  to  9630  mc/s.  Housed  in  a  compact  portable 
carrying  case,  the  whole  assembly  weighs  approximately  90  pounds. 

In  o|>eration,  the  Spectrum  Analyzer  displays  on  an  oscilloscope  a  pattern  representative  of  the  distri¬ 
bution  of  energy  among  the  various  frequencies  in  the  output  of  a  pulsed  oscillator.  This  equipment 
is  equal  to  our  government  models  TS-148,AJP. 

Applications  ^ 

This  very  sensitive  micro-wave  receiver  will  provide  accurate  measurement  of  the  spectra  of  radio 
frequency  oscillations  in  radar  and  beacon  equipment.  It  will  also  measure,  within  its  own  range, 
frequencies  of  echo  boxes,  magnetrons,  test  sets,  local  oscillators  and  a  variety  of  resonant  cavities.  It 
can  also  be  used  to  check  magnetron  pulling  and  AFC  circuits,  and  as  a  frequency-modulated  oscil¬ 
lator  to  tune  T/R  Boxes  and  R/T  in  transmitter-converters. 

The  Analyzer  is  so  sensitive  that  the  magnetron  signal  can  usually  be  picked  up  at  some  distance  from 
the  source,  thus  making  the  equipment  easy  to  use  in  any  convenient  location. 


Specifications 

Power  Supply  . .  50-1200  Cps;  105-125  Volts;  125  Watts 

Frequency-meter  Range . Calibrated  directly  from  8470  mc/s  to  9630  mc/s 

Sweep  Frequencies  .  Continuously  Variable  from  10  to  30  Cps 

Attentuation  (Spectrum  Amplitude)  .  Uncalibrated.  Variable  from  3  to  70  db. 


Operating  Temperature  Range .  — 40"  C.  to  -|-55’  C. 

Frequency  swing  of  analyzer  r-f  oscillator  (sawtooth  FM)  .  40  to  50  mc/f 

Overall  i-f  bandwidth  at  half  power  points . 50  kc/s 


Sensitivity  to  CW  —  Spectrum  Amplified  Pos.  —  80  db.  below  1  watt  for  1  inch  of  deflection  on 
Oscilloscope  Screen. 

—  Spectrum  Position  —  55  db.  below  1  watt  for  1  inch  of  deflection  of  Oscillo¬ 
scope  Screen. 


Maximum  dispersion  of  spectra .  1.5  mc/s  per  inch 

Maximum  error  .  ±5  megacycles 


We  will  gladly  furnish  all  details  regarding  specifications,  prices,  and  delivery. 


WrMt,  wirt  or  laUpkona  for  infermatien. 


small 


OPEN  GEAR  TRAINS 

made  to  your  specifications 


I  I 


-  -  -I 


Maojf  units,  such  ts  timers,  transmitters,  vending  mechanisms,  and  similar  devioM 
require  the  adoption  of  small  open  gear  trains  for  intermittent  duty, 
nearer  Gear  Works  is  equipped  to  make  these  trains  to  anv  degree  of  accuru^  required, 
nearer  Gear  engineers,  knowing  what  is  expected,  and  qualified  to  assist  in  detaiU 
of  fine-pitch  gear  applications,  can  adrise  you  as  to  what  will  work  best  under  various 

conditions  and  can  specify  the  correa 
design. 


the 


GEARS 


NIW  PRODUCTS  (continued) 

racy  of  0.05  millisecond  or  better, 
or  0.1  to  0.05  percent  of  the  total 
presented  sweep  time.  All  circuits 
within  the  unit  are  stabilized  so 
that  there  is  no  jitter  or  wandering 
of  the  standing  pattern  of  recur¬ 
rent  phenomena,  which  may  be  re¬ 
quired  for  photographic  recording. 


TWIN  TETRODE 

for  mobile  transmitters 

Amperex  Electronic  Corp.,  230 
Duffy  Ave.,  Hicksville,  Long  Island, 
•N.  Y.  Type  6252  twin  tetrode  is  a 
lower  power  version  of  the  5894/ 
AX9903.  Its  maximum  plate  dissi¬ 
pation  rating  is  20  w  under  ICAS 
conditions  and  it  works  efficiently 
with  a  power  output  of  112  w  at 
600  me.  It  has  been  successfully 
operated  as  a  frequency  multiplier 
over  the  entire  uhf  tv  band.  The 
tube  is  particularly  suitable  for 
low-drain  mobile  transmitters  and 
multiplier  chains.  It  is  only  3  in. 
in  overall  height  and  slightly  less 
than  13  in.  maximum  diameter. 


PROJECT  TINKERTOY 

Released  By  The  Government  And  Now  Available  To  Industry 

11  Project  TINKERTOY  is  the  code  name  for  a  development  by  the  National 
I  Bureau  of  Standards.  It  consists  of  a  design  system  and  automatic  machinery 
for  the  MECHANIZED  PRODUCTION  OF  ELECTRONIC  EQUIPMENT. 
This  program  was  sponsored  by  the  Navy  Bureau  of  Aeronautics  as  an 
I  industrial  preparedness  measure  in  production  research. 


A  high  speed  mechanized  production  process,  the  Project  TINKERTOY  method 
is  also  economical  for  small  quantities.*  Production  of  one  or  one  million  units 
is  practical  without  design  change.  The  ultimate  in  standardization  of  tooling 
and  assembly  is  possible,  and  a  minimum  of  skilled  labor  is  required.  Under 
this  new  design  system  you  easily  shift  production  over  a  wide  range  of 
products  —  rapidly  and  economically.  This  new  mechanized  production  method 
guarantees  uniformity  of  product  plus  automatic  quality  control,  giving  in¬ 
creased  reliability.  Production  engineering  costs  are  minimized  ‘  because  •  the 
development  model  actually  is  the  final  production  design. 

*  Small  silol  ruM,  utinf  an  nsaivaUnt  hami  moSula  aHombly  mntbod,  am  actually  compotithm  wHh 
quantity  pro^ction  runt  by  pmtnnt  Say  mitbodt. 


how  it  affects 
your  production  of 
electronic  equipment 


The  heart  of  the  N.B.S.  system  is  the  “module  ,  con¬ 
sisting  of  half  a  dozen  ceramic  wafers  interconnected 
by  a  dozen  “riser”  wires.  Each  wafer  can  contain  as 
many  as  four  tape  resistors,  ceramic  disk  condensers, 
or  a  tube  socket,  plus  silvered  connections  to  the 
proper  riser  wire.  A  single  module  can  contain  an 
entire  circuit  including  a  tube  socket  and  twenty 
components  as  illustrated  below  left.  Coils  and  other 
miscellaneous  components  can  also  be  included.  Sev¬ 
eral  modules  can  oe  sandwiched  between  two  pho^ 
etched  circuits  providing  a  complete  package.  Audio, 
video,  IF  and  RF  amplifiers;  oscillators,  sweep  cir¬ 
cuits  and  counters  have  been  made  by  this  method. 
Tests  by  Sanders  Associates  have  shown  this  equip¬ 
ment  capable  of  withstanding  environmental  conqi- 
tions  beyond  Military  requirements. 


Hand  modula  aitanibly  jlq 


This  antira  circuit  can  ba  containad  in  ona  modula 


Sacfion  of  radio  alfimafar  bafora  and 
aftar  adaptation  to  Projact  TINKER- 
TOY  by  Sandart  Atsociata* 


Sanders  Associates  is  proud  to  have  been  a  member  of  the 
team  contributing  to  this  revolutionary  development  of  the 
National  Bureau  of  Standards  and  sponsored  by  the  Navy 
Bureau  of  Aeronautics.  Our  responsibility  was  the  develop¬ 
ing  and  establishing  of  hand  assembly  facilities  for  pilot¬ 
line  production.  Sanders  Associates  successfully  applied  the 
Project  TINKERTOY  principles  to  a  submarine  detecting 
device,  a  radio  altimeter  and  other  military  equipments. 


Now  Sanders  Associates  is  able  to  offer  to  the  industry  its 
“know-how”  obtained  during  two  years  of  redesign  engi¬ 
neering  in  association  with  Project  TINKERTOY.  We  are 
ready  to  assist  in  engineering  the  conversion  of  conventional 
electronic  equipment  to  the  modular  design  technique,  lead¬ 
ing  to  automatic  production.  Why  not  send  for  our  recent 
bulletin  on  Project  TINKERTOY?  Add; ess  inquiries  to 
Department  62. 


FT  n  D  E  R  5 
5  5  a  d  RTE  S 


NASHUA,  NEW  HAMPSHIRE 


reliabUity  in  electronics 
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NEW  PRODUCTS 


(cMtiiiaed) 


TEFLON 

CAN 


container.  Coil  frequencies  range 
from  60  kc  to  100  me.  Standard 
units  are  offered  with  adjustable 
iron  cores  from  top  and  bottom. 
Cup  cores  are  available  for  high  Q 
in  special  applications. 


Exceptional  qualitios  of 
'*JOHN  CRANE*  TEFLON 
moke  it  highly  dosiroblo  for 
a  wide  range  of  equipment 
and  ports  lines.  Manufacturers 
of  precision  equipment  and  com* 
ponent  parts  cannot  overlook  its 
remarkable  electrical,  thermal,  me* 
chonical  and  anti*corrosive  advan* 
tages.  Note  Teflon's  outstanding 
properties  and  characteristics. 


BOOSTER 

has  built-in  time  delay 

Workman  TV,  Inc.,  Teaneck,  N.  J., 
has  introduced  its  new  model  5TV4, 
B+  booster.  The  unit  replaces  the 
5T4G  in  tv  receivers  for  more 
height,  width  and  gain.  A  built-in 
time  delay  acts  as  a  choke  input. 
Other  advantages  are  additional 
filtering  and  infrequent  replace¬ 
ment.  Literature  is  available. 


I  ELICTIICtl  raiKITIES: 

1  Power  factor  leas 
than  0.0006  over 
N  the  entire  spectrum 
'  from  60  cycles  to 
80,000  megacycles, 
with  a  dielectric 
constant  of  be- 
tween  2.00  and  2.06 
•  Short-time  dielectric  strengths  from 
1,000  to  2,000  V.,  per  mil  in  thickness 
of  6-12  mils  *  High  resistance  to  sur¬ 
face  arc  •  Volume  resistivity  greater 
than  1016  ohm-cm  •  Surface  resis-  TlWCiU. 

tivity  drops  to  only  lOi*  ohms  at  UfUCITlIRS: 

100  percent  relative  humidity.  Hi  »  .  .. 

^  U  \  %L!  1.0^.  applica- 

TIEIWI  MM  /  /V  tions,  as  vhf,  uhf, 

Xauwui  MWEIllEl;  voltage- 

Tensile  strength  high  temperature 

1,600  to  2,600  psi.  Tvp*cd insulator  forms, 
if  ^  at77deg.F.  •  heat-resistant  linings,  oil  and  fire- 
Outttwdino  Durometer  hard-  wall  seals,  gaskets,  valve  discs  or 

*wnai  choracicrwici  55  jq  sests,  packings,  flsjdble  bellows,  dia- 

neas  60,000  psi.  at  77  deg.  E* FYiction  phragma,  slot  liners,  heat  sealer  jaws 
coefficient  against  polished  steel  (stat-  and  dough  rollers.  Let  our  engineers 

ic)  .00— .12  *  Remains  flexible  down  fit’JOHN  CRANETEFLON  to  your 
to  — 94*’F.  Serviceable  up  to+482*F.  specific  needs. 

*JOHN  CRANI*  TfHON  eerW  css  6*  swssfsctiwed  te  ymm  •eecOkaliss*.  IsvMttfsIe  sew. 


^  ^  MTI-CNMSITE 

flfl  MiHlTIEI: 

lljL^  Resists  all  chemical 

liquids  and  gases 
except  molten  al- 
kali  metals  and 
Corroso.  fwisoni  fluorine  snd  chlor¬ 
ine  trifluoride*No  detectable  changes 
in  properties  over  1-year  outdoor 
weather  test  •  Zero  water 
absorption. 


PRINTED  VINYL  TAPE 

for  wire  identification 


Printed  Cellophane  Tape  Co., 
521  No.  La  Brea,  Los  Angeles, 
Calif.,  has  announced  a  printed 
pressure-sensitive  Vinyl  (self-ad¬ 
hesive)  tape  for  wire,  cable  and 
conduit  identification.  In  a  field 
where  marker  conformability  and 
flexibility  are  a  must,  this  tape  ful¬ 
fills  all  of  the  qualifications.  Ex¬ 
tremely  thin  with  100  percent  dead 
stretch  on  itself,  it  is  also  re¬ 
sistant  to  fungi  and  is  inert  to 


ELECTRONia 


KAY^ELECTRIC  COMPANY 


PiiM-Btook.  fiBW  JctMty 


M«pl«  Avenue 


FOR  COLOR  TELEVISION  AS  well  as 

BLACK  and  WHITE 

n 


SEPARATE 

CRYSTALS 


FOR  INDIVIDUAL  AND 
INDEPENDENT  PICTURE 
AND 

SOUND  CARRIERS 


A  CRYSTAL 
CONTROLLED 
TV  PICTURE 

AND 

SOUND  RF 
SIGNAL  SOURCE 


USED  WITH  THE 


NEW  MEGA-PIX  SR.  I o”n D*M O D uVa^IO^N 

PICTURE  CARRIER  CAN  BE  MODULATED  WITH  ANY  STANDARD  VIDEO  SIGNAL 


Individual  output  controls  for  sound  and  pie- 
turo  corriors. 

Built'in  400  cps  sound  modulating  froquoncy 
with  carrier  deviation  voriobie  to  25  kc. 


and  pic>  Video  bondwith  of  5  me. 

Provision  for  DC  insertion. 

requency  Jock  for  audio  input  from  external  source, 

i  kc.  Standard  pre-empbosis  provided. 

SPfCfFfCATfONS 


OUTPUT  SIONAL  FRIQUINCIISi  Television  RF  Picture  and 
Sound  Frequencies,  Channels  2  to  13. 

ACCURACY  or  riCTURI  AND  SOUND  CARRIIRSi  ^.01%. 
MAXIMUM  PICTURI  AND  SOUND  CARRIIR  OUTRUTt  At  least 
30,000  microvolts  into  open  circuit. 

AMRlITUDi  CONTROL  RANOli  Individual  output  level  con¬ 
trols  for  Sound  and  Picture  Carriers  plus  simultaneous  con¬ 
trol  range  of  20  db,  20  db.  10  db.  6  db  and  3  db  switched, 
10  db  variable. 

Rf  OUTPUT  IMPfDANCIt  72  ohms. 

VIDtO  INPUT  IMPIDANCi:  72  ohms. 


VIDIO  INPUT  SIONAl  RIQUIREDt  Approx.  2  volu,  peak  to 
peak,  black  negative. 

VIDtO  RANDWIDTHt  5  me. 

SOUND  CARRIIR  DIVIATIONi  Continuously  variable  from 
0  to  25  KC. 

SOUND  MODULATINO  TMOUINCYi  400  cps.,  or  by  external 
audio.  Standard  pre-emphasu  provided. 

PICTURI  CARRIIR  MODULATION  PIRCINTAOli  AdjusUble, 
0  to  over  95%. 

PRICIt  $900.00,  f.o.b.  Pine  Brook.  N.  J. 
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DIEHL  MANUFACTURING  COMPANY 


of  THE  SINGER  manufacturing  CQ. 

Plont  SOMERVIllE,  N  J 

Detroit  New  YorE  Philadelphia  Worcester 


NEW  PRODUCTS 


(coatiaiied) 


most  solvents.  Known  as  PEE-CEE 
Vinyl  tape  No.  471,  this  material 
is  fungistatic  and  the  ink  is  sealed 
into  the  vinyl  backing,  thus  pro¬ 
viding  an  abrasion-resistant; 
marker. 


WAVEGUIDE  WINDOW 

covers  8,200  to  12,400  me 

Airborne  Instruments  Labora¬ 
tory,  Inc.,  160  Old  Country  Road, 
Mineola,  N.  Y.,  has  developed  a 
nonresonant  waveguide  window 
that  covers  the  full  bandwidth  of 
the  RG-62/U  waveguide  (8,200  to 
12,400  me)  with  a  swr  of  less  than 
1.08.  For  special  applications, 
windows  with  a  maximum  swr  of 
1.06  can  be  obtained.  The  window 
has  a  metal  frame  than  can  readily 
be  soldered  into  the  waveguide 
flange.  It  can  be  used  for  pressur¬ 
ized  equipment  and  will  withstand 
a  pressure  differential  of  17  psi. 
It  is  unaffected  by  temperature 
changes  from  —  75  C  to  100  C. 


25  watt,  IIS  volt,  60  ^cla,  2-pola,  2- 
phasa  motor  with  auxiliary  fan  cooling. 
Ona  of  tho  many  DioM  Low  Inortia 
A.C.  Sarvo  Moton  availabla. 


a  Wfh  •larting  tarqaa  •  law  ratar  mamant  af  inartia  *  WMact 
•alactian  af  rating*  •  Sampla*  af  many  •ita*  ovoilaUa  fram  ttack 
a  inginaaring  a«*i*tan<a  affararf  whan  daairad  a  Praductian  guontMa* 
availabla  in  a  raoaonabla  tima  — at  a  raatanabla  prica. 


Diahl  oritinatod  tha  Low  Inartia  AC.  Squirral  Caga  Induction  Motor  — 
and  Diahl’t  laadarthip  in  tha  ftald  ii  still  baing  maintainad! 

Originally  datignad  for  high-parformanca  military  sarvo  systanu,  thasa 
motors  ara  now  baing  axtansivaly  usad  in  tha  armad  sarvicas  with  various 
typas  of  alactronic  aquipmant.  In  industry,  too,  Diahl  Sarvo  Motors  and 
componants  ara  baing  succassfully  appliad  in  tha  dasign  of  automatic  controls 
and  a  wida  variaty  of  other  applications  whara  optimum  parformanca  at 
raasonabla  cost  is  assantial. 

Mooting  all  appropriate  JAN  specifications,  tha  two-phase  sarvo  motors 
can  be  supplied  in  sixes  ranging  from  2  watts  to  750  watts  mechanical 
output,  60  or  400  cycle  supply.  Tha  smaller  sixes  itKluda  units  with  inta- 
grally-mountad  tachomatar  generators  for  feedback.  Many  of  the  ratings 
ara  availabla  with  tha  control  winding  impedance  specially  designed  for 
operation  directly  from  tha  plates  of  electron  tubas.  Samples  of  most  60 
cycle,  and  soma  400  cycle,  units  ara  availabla  for  immediate  shipment. 

Our  engineering  staff  will  gladly  help  you  select  tha  motors  bast  suited 
to  your  specific  raquiramants.  A  request  on  your  lattarhaad  will  bring  you  a 
copy  of  Technical  Manual  No.  E-1153  describing  Diahl  Sarvo  Motors  and 
related  equipment. 

Ofktt  AniIMt 

.A  D.C.  SERVO  SETS  •  RESOLVERS 

li  MINIATURE  PERMANENT  MAGNET  D.C.  MOTORS 


SPDT  SWITCHES 

for  one-way  actuation 

Minneapolis-Honeywell  Regula¬ 
tor  Co.,  Micro  Division,  Freeport, 
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Bring  Industrial' Applications 
to  the  Foreground 


But  the  saturation  point  is  as  yet  completely  out  of  sight 
Alert  manufacturers,  to  insure  their  share  of  this  vast  mar* 
ket,  are  telling  their  product  story  in  ELECTRONICS. 
Whether  they  make  components  or  complete  equipment,  they 
are  reaching  the  men  who  are  responsible  throughout  industry 
for  recommending  and  selecting  electronic  controls  for  indus¬ 
try.  These  men  are  the  subscriber-readers  of  ELECTRONICS. 
In  the  sales  pages  of  ELECTRONICS,  manufacturers  reach 
the  men  who  control  ui  unlimited  market  with  ALL  industry 
as  its  future! 


Technological  developments  in  electronic  circuitry,  com¬ 
ponents  and  equipment,  the  result  of  the  national  defense 
effort,  are  now  being  applied  to  industrial  electronic  controls. 

The  use  pf  electronic  controls  possesses  the  greatest  growth 
possibilities  in  this  fast  growing  electronic  business.  There 
are  countless  applications  in  every  type  of  manufacturing  . . . 
metal  working,  food  processing,  candy  making,  cosmetics, 
glass,  chemical,  automotive,  aircraft,  to  mention  a  few  that 
Utilize  electronic  controls  and  new  equipment. 


330  West  42nd  Street 


A  McGRAW-HILL  PUBLICATION 
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Here’s  a  laminate  with 
high  insulation  resistance 


(continued) 


NEW  PRODUCTS 


Ill.,  has  announced  two  new  preci¬ 
sion  snap-action  switches  designed 
for  one-way  actuation  by  cams, 
dogs  or  slides.  They  have  spring- 
loaded,  hinged  roller-arm  actu¬ 
ators.  One  design  has  a  A  in.  di¬ 
ameter  roller  and  the  other,  a  i  in. 
diameter  roller.  They  are  particu¬ 
larly  useful  in  providing  an  elec¬ 
trical  impulse  to  relays  or  solenoids 
from  only  one  direction  of  a  recip¬ 
rocating  movement.  Each  of  the 
switches  is  available  with  either 
.solder-lug  terminals  or  screw  ter¬ 
minals.  They  are  listed  by  Under¬ 
writers’  Laboratories  for  15  am¬ 
peres,  125,  250  or  460  v  a-c;  i 
ampere,  125  v  d-c;  J  ampere,  250 
V  d-c.  Contact  arrangement  of 
both  switches  is  spdt. 


It’s  the  New 
G-E  11541  TEXTOLITE 
Industrial  Laminate 


It  offers  outstanding  characteristics!  G-E  11541 
has  high  insulation  resistance  and  retains  maximum  sta¬ 
bility  under  humid  conditions.  It  can  be  readily  hot 
punched  and  fabricated  without  losing  its  basic  properties, 
and  will  provide  long  service  under  difficult  conditions. 

It's  brand  new!  This  versatile  G-E  Textolite  indus¬ 
trial  laminate  has  just  been  placed  on  the  market-after 
intensive  development  and  testing  by  G-E  engineers.  Now 
you  can  develop  even  better  performance  characteristics 
in  the  equipment  you  manufacture-by  using  G-E  11541 
Industrial  Laminate. 

It's  amazingly  versatile!  G-E  1 1541  is  a  paper-base 
phenolic  laminate  available  in  a  variety  of  sizes  and  thick¬ 
nesses.  It  has  excellent  electrical  properties,  which  make 
it  suitable  for  a  wide  variety  of  applications. 

For  full  details  and  samples,  get  in  touch  with  your 
nearest  fabricator  or  assembly  manufacturer,  today.  Or 
write:  General  Electric,  Section  1S27-1B.  Chemical  Divi¬ 
sion,  Pittsfield,  Massachusetts.  .net.  v  s.  pm.  off. 


TINY  SEALED  RELAYS 

measure  1.6  cu  in. 

The  Hart  Mfg.  Co.,  110  Bar¬ 
tholomew  Ave.,  Hartford,  Conn. 
New  performance  characteristics 
for  the  series  R  hermetically  sealed, 
miniature  aircraft-type  4PDT  re¬ 
lays  have  been  developed,  providing 
an  even  wider  range  of  variations 
to  meet  such  requirements  as 
guided  missiles,  jet  engine  controls, 
communications,  radar,  fire  control, 
geophysical  and  computer  ap¬ 
paratus.  Only  1.6  cu  in.  in  size  and 
3.76  oz  in  weight,  with  operational 
shock  resistance  to  50  g  and  higher 
and  temperature  ranges  from  —65 
to  -1-200  C,  the  relays  have  inter¬ 
electrode  capacitance  less  than  ti.|i.f 
contacts  to  case,  less  than  2i  |i[if  be¬ 
tween  contacts,  even  with  plug-in 
type  relay  and  socket.  Vibration 
range  is  from  0  to  500  cps  and  up¬ 
ward  at  15  g  without  any  chatter. 


va  off  n. 
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A n o  t  h  e 

example 

of  Sanborn 

Oscillographic 

Versatility^^ 


Four-ehannel  recording  correlates 
simulated  jet  bomber  airspeed  and 


At  Eclipse-Pioneer,  engineers  make  good  use  of 
Sanborn  4-channel  recording  systems  in  conjunction  with 
high  precision  analogue  computers  to  establish  performance 
criteria  for  automatic  flight  systems  and  components. 

At  other  laboratories  Sanborn  Systems  are 
being  used  to  record  such  phenomena  as:  stress, 
strain,  pressure,  displacement,  thickness,  velocity,  acceleration, 
current,  voltage,  temperature,  torque,  light, 
flow,  force,  load,  position,  rpm,  radiation  and  tension. 

SANBORN  OSCILLOORARH  RECORDINO  SYSTEMS  HAVE  MANY  ARPUCATIONS. 

They  are  used  in  a  great  many  different 
fields  where  accurate  and  permanent  graphic  registration 
of  almost  any  electrical  phenomena  (whose  frequency  range  is 
zero  to  100  cycles  per  second)  is  required. 

Sanborn  Systems  are  widely  used  because  of  the 
availability  and  ready  interchangeability  of  amplifiers  and 
preamplifiers,  as  well  as  such  Sanborn  advantages  as: 
•  inkless  recording  in  true  rectangular  coordinates, 

high  torque  movement,  lime  and  code  markers  and 
wide  choice  of  paper  speeds.  In  addition,  a  basic  ch<Hce 
of  systems,  1-,  2-,  and  4-channel8,  provides  a  system 
to  fulfill  almost  any  laboratory  requirements. 

iliiiwR  Sanborn  Company 

INDUSTIIAl  DIVISION  *  ' 

CAMBRIDGE  39,  MASSACHUSETTS,  U.S.A. 
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1200  i.  MERMAID  lANE,  PHILADELPHIA  18,  PA 


I  NEW  PftODUCn 


(coaHmMdl 


At  30  g  operational  shock  resist¬ 
ance,  sensitivity  approaches  100 


SINGLE  SCOPE  WON’T  DO  THE  JOB 


VARIABLE  INDUCTOR 

is  stable  and  versatile 


If  you’re  trying  to  compare 
two  phenomena  occurring  simul¬ 
taneously  with  two  conventional 
oscilloscopes,  chances  are  you’re 
having ’’double-trouble”.  You  just 
can’t  fix  your  eyes  on  two  screens 
at  the  same  time  and,  what’s  worse, 
hope  to  measure  two  high  speed 
transients  at  the  same  instant.  Even 
with  an  electronic  switch  you’re 
apt  to  miss  those  important  signals. 

ETC  Multi-Channel  Oscillo¬ 
scopes  reduce  such  problems  to 
their  simplest  form — by  combin¬ 
ing  a  number  of  different  traces  at 
the  same  instant  on  the  face  of  a 
single  tube. 

Whether 


Vari-L  Co.,  Inc.,  Box  1433,  Stam¬ 
ford,  Conn.  By  the  addition  of  a 
permanent  magnet  to  provide  a 
stable  bias  flux  in  the  core,  the 
model  PA-63  variable  inductor  is 
given  new  versatility  and  stability. 
It  has  Q’s,  over  most  of  its  range, 
of  from  115  to  130,  and  there  are 
no  sharp  peaks  or  valleys.  Elec¬ 
trostatic  coupling  between  control 
and  signal  windings  is  greatly  re¬ 
duced.  Less  d-c  means  less  heating 
internally,  and  reduces  creepage 
due  to  temperature  rise.  Manual 
adjustment  of  the  magnetic  bias 
gives  better  control  over  L-C  ratio 
and  permits  operation  at  the  point 
of  beat  linearity.  Illustrated  is  the 
inductor  with  cover  removed  for 
access  to  the  bias  magnet.  Note 
the  potted  construction,  size  being 
indicated  by  inch  scale. 


need  to  meas¬ 
ure  2,  4,  9,  6,  or  even  8  phenomena 
...  in  electronic  or  medical  re¬ 
search,  material  or  geological  tests 
.  .  .  there’s  an  ETC  Oscilloscope 
that  can  do  the  job.  Write  for  full 
details  on. the  particular  type  for 
your  problem. 


MULTI-GUN  C.R.  TUBES 

. .  with  2  to  10  guns  . . .  round 
or  square  face ...  3  to  12  inches. 
Special  purpose  tub  .a  made  to 
your  specification. 


VERSATILE  MOTOR 

is  l-in.  in  diameter 

Eastern  Air  Devices,  686  Dean 
St.  Brooklyn  17,  N.  Y.,  has  pro¬ 
duced  a  line  of  extremely  small  pre- 
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mitchell-rand 


features  electrical 
insulating  tapes 


self-bonding 
Polyethylene, 
for  resistance 
to  corrosion 
and  chemicals. 


INSUUTION  ° 
CHAMCTtmSTICS 
IlMirl«al  PrifaiUM 

DIctKtrIc  stTMctk  1000  wMto/mil  an 
Pow*r  ftetor .  60  cyclw  .  0.0006 

1000  cyelM  0.0006 

106  cyctM  .0.0004 
Dl«l«ctric  coMtMt....  60  eyclu  ..  2.32 
1000  cyciM  2.34 
106  cycln  ..  2  13 


■Imlnl  mi6  Cluwhrt  Pn^ortiM 
iMlstMn  til 

OiMc . . . EacttiMK 

OijroM . . — . ExMlItnt 

ACMt  . . .  CXMltMt 

AIUIIm  _ _ ExMlIWt 

Molstur*  vapor  trontmlstloo  NogllfIMo 

Cattor  Oil .  . .  .  fiood 

CoituotrcUil  Hydraulic  Fluids  ..  Exeallaat 

Aflni  qusUtlaa . Eicallant 

Orating  tamparaturai .  107*F  to  -67*r 
Awllcatioa  tamporaturos  ISO'F  to  -40*F 


self-affixing 
Neoprene, 
for  resistance 
to  oils 
and  chemicals. 


UNAFFECTED  BY  LOW  TEMPF RATUREb  •  SUPERIOR 
AGING  •  CORROSION  chemical  Oil  RESISTANT  • 
EXCELLENF  CONFORMABILITY  •  SELF  BONDING  . 
MOISTURE  RESISTANF  •  HI  DIELECTRIC  SIREN  . EH 


g  BI-fRENC  INSULATION  CHAMCTERtSTICS 

Piqralcal  Toats  oo  Proas  Mr  Mirt  at  26*F  lor  M  •qpa  at  it  i.a.i. 

Corad  Uabs  1i*/S1i*F  160%  or  onglaal  alongatlon 

Taoatta . . . . . . . 1960  p.a.I.  66%  of  original  Tanaiio 

Ela^igation  _ ....... . . 400%  Oil  iaslataaca 

206%  hMukia . . . . 1030  p.a.I.  A.S.T.M.  Kafaranca  iUtid  numtior  ona  - 

Oiono  . . ...  6  hours  to  cut  11.7%  fflaalmum  auroH  in  24  Nrs.  A.  I.  T.  M. 

Phnical  Prapartlai  an  Aghv  Raloraflca  fluid  number  two-69.7%  maai- 

80*C  Oxygen  lomb  for  14  days  mum  await  In  24  hra.  16  hr.  axposuro  M 

67.4%  of  orlgnlal  atongatlon  oil  at  121*0  -  Tanalto  docraaaad  4.9%. 

62.6%  of  original  TsfiMis  ElengMIon  btersasad  n%. 


Here  are  two  multi-purpose  electrical  insulating  tapes  for 
wire  or  cable  splicing  ...  the  seif-bonding  BI-SEAL  and 
the  self-affixing  (air-curing)  BI-PRENE . . .  to  meet  the 
strictest  requirements  for  unusual  as  well  as  ordinary  cable 
splice  applications  for  the  smallest  wire  or  the  largest  cable 
. . .  wherever  tape  can  be  used  for  splicing. 


The  outstanding  characteristics  and  excellent  insulation 
properties,  plus  the  feature  that  once  applied  BI-SEAL 
and  BI-PRENE  tapes  fuse  into  a  solid  mass,  impossible 
to  unwrap  or  delaminate,  enables  these  products  to  offer 
complete  and  lasting  protection  against  moisture,  acids,  alka¬ 
lies,  oils,  chemicals,  sunlight,  corrosion,  fungus,  ozone,  etc. 


Write  tor  samples  and  detailed  data 


7 


EI»><trirol  / 
InsuiotM 
Hvodquorters 


1 


51  MURRAY  ST.  •  COrtlandt  7-9264  •  NiW  YORK  7,  N.Y. 


MIRAeUS  VARNISHED  TAPES,  CLOTHS  AND  SLEEVINCS  -  MIRAGLAS  TAPES,  BRAIDED  SLEEVINGS  AND  TYING  CORDS  •  MIRAGUS  SILICONE  TREATED  CLOTHS,  TAPES  ANO 
TUBINGS  •  MICA  TAPES,  CLOTHS  ANO  MICA.flBCRGUS  COMBINATIONS  •  FIBRE,  PHENOL  FIBRE  ANO  MIRALITE  POLYESTER  RESIN  SHEET  INSUUTING  PAPERS-DURO,  FISH, 
PRESSBOARO,  ETC.  •  VARNISHED  CAMBRIC  TAPES,  CLOTH  AND  SLOT  INSUUTIONS  •  COHON  TAPES  ANO  SLEEVINGS  •  TWINES  AND  TIE  TAPES  •  ASBESTOS  TAPES, 
SLEEVINGS  ANO  CLOTH,  TRANSITE  ANO  ASBESTOS  EBONY  «  ARMATURE  WEDGES  ANO  BANDING  WIRE  •  VARNISHED  TUBINGS,  HYGRADE,  MIRAGLAS,  HYGRAOE  VF,  MIRAGUS 
SILICONE  •  THERMOFLEX  AND  REXITE  EXTRUDED  RUSTIC  TUBING  •  PERMACEL  MASKING  TAPES  ANO  ELECTRICAL  TAPES  •  BI-SEAL,  BI-PRENE;  FRICTION  TAPES  ANO 
RUBBER  SPLICE  •  COMPOUNOS-TRANSFORMER,  CABLE  FILLING,  POTHEAD,  ETC.  •  INSUUTING  VARNISHES  OF  ALL  TYPES. 
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NEW  PRODUCTS 


cision  motors  (only  1  in.  in  diam¬ 
eter),  that  are  designed  to  operate 
fans,  blowers,  im^truments,  con¬ 
trols  and  low-power  drives.  With 
a  maximum  115  v  input,  these  mo¬ 
tors  can  be  used  for  single,  two  or 
three-phase  400-cycle  operation,  at 
running  speeds  of  approximately 
10,600  and  21,000  rpm,  and  for 
single  or  two-phase  400-cycle  oper¬ 
ation  at  a  speed  of  approximately 
7,000  rpm.  They  can  also  be  used 
for  variable  frequency  service. 
Power  ratings  of  approximately 
1/100  hp  can  be  obtained  with  the 
400-cycle  unit.  Modifications  in¬ 
clude  high-ambient  and  high-alti¬ 
tude  versions  as  well  as  servo,  hys¬ 
teresis,  synchronous  and  gear 
motors. 


YOU  NEED  THE  NEW 


MODULAR  SYSTEM 


A  basic  electronic  tool  for  design  and  use  of  pulse  methods 

for  information  transmission,  storage,  and  computation. 


The  Modular  System  consists  of  16  highly 
flexible  electrically  and  mechanically  com¬ 
patible  units,  together  with  a  regulated 
power  supply  which  are  easily  assembled 
and  interconnected  by  patchcords  to  per¬ 
form  all  the  basic  functions  of  digital  pulse 
operations.  Each  unit  (size:  2%"  high  x 
4%"  wide  X  9”  long)  performs  a  multiplic¬ 
ity  of  independent  functions  selectively,  a 
complete  system  having  a  capability  of  72 
separate  functions  with  as  many  as  31 
functions  simultaneously  available.  Design 
and  development  engineers  can  readily  op¬ 
erate  in  the  most  complex  systems  at 
“block  diagram”  level  without  concern  for 
circuit  details. 


•  Saves  engineering  time  by  providing 
pre-constructed  Standard  units:  am¬ 
plifiers,  pulse-formers,  frequency  di¬ 
viders,  electronic  counters. 

•  Complex  instruments  con  be  poteked- 
up  and  operating  within  minutes 
after  the  need  is  conceived. 

•  Provides  non-electronk  laboratories 
with  the  advantages  of  pulse  instru¬ 
mentation. 

•  Using  the  Modulars  as  “logical 
boxes"  design  engineers  can  test  con¬ 
cepts  of  non-vacuum  tube  computers. 

•  Together  with  an  Oscilloscope  serves 
as  graphic  training  oid  in  digital 
pulse  instruction. 


Write  todau  for  descrivtive  brochure. 


FREQUENCY  METER 

is  accurate  to  0.2  percent 

Nassau  Research  &  Development 
Associates,  Inc.,  66  Main  St., 
Mineola,  N.  Y.  Frequencies  from 
2,400  to  10,200  me  can  be  measured 
on  the  model-802  frequency  meter 
to  an  accuracy  of  0.2  percent.  A 
transmission  indication  is  obtained 
on  a  built-in  sensitive  60-{i.a  meter. 
A  reactive  indication  is  obtained 
by  using  an  external  tee  section. 
The  resonant  elements  consist  of 
two  high-Q  coaxial  cavities  tuned 
by  a  precision  micrometer  head.  A 
vernier-type  crank  knob  allows 
rapid  tuning  and  precise  setting  of 
frequency.  Broadband  noncontact¬ 
ing  shorts  are  used  to  eliminate  all 
sliding  contacts.  The  cavities  are 
plated  with  silver  and  rhodium,  in¬ 
suring  a  high-conductivity  surface 
that  will  not  tarnish  or  corrode.  An 


Want  more  information?  Use  post  card  on  wst  page. 
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where 


is 


the  real  future  in 


electronics? 


Everyom  has  done  a  tot  of  miNtary  work  ...  but  it 
■  becomes  more  and  more  apparent  every  day  that  the 
electronics  industry  must  find  new  markets  in  the  in¬ 
dustrial  held.  That  is  where  the  real  future  in  elec¬ 
tronics  lies! 

Westinghouse,  as  a  leader  in  the  production  of  industrial 
equipment,  has  the  necessary  sales,  distribution  and  held 
engineers  organized  to  enter  this  new  market.  Now  is 
the  time  to  get  into  our  organization,  so  that  when  the 
industrial  held  expands,  you  will  be  in  on  the  ground  hoor ! 
This  is  not  a  case  of  an  organization  offering  just  a  future! 
Salaries  are  open,  commensurate  with  experience  and 
ability.  Our  patent  award  plan  is  known  and  respected 
throughout  the  industry.  There  are  excellent  oppor¬ 
tunities  for  advanced  study  and  degrees.  The  Westing- 
house  Electronics  Division  offers  all  of  the  usual  employe 
benehts,  plus! 

Investigate  the  real  future! 


DUTIES;  For  writing  Engineering 
progress  reports  on  advanced 
radar  and  missile  systems. 


REQUIREUENTS:  3  or  more  years' 
experience  and  a  B.S.  degree 
in  Electrical  Engineering  or 
Physics. 


TECHNICAL  WRITERS 


REQUIREMENTS;  3  years'  experience 
and  a  B.S.  degree  in  Elec¬ 
trical  Engineering  or  Physics. 


INDICATOR  DESIGN  SPECIALIST 


TRANSFORMER  DESIGN  ENGINEER 


SYSTEMS  ENGINEER 


DUTIES;  Systems  analysis  and  eval¬ 
uation:  systems  coordination; 
and  systems  test  planning.  In¬ 
volves  feedback  systems,  com¬ 
puters.  video  systems,  indi¬ 
cators.  switching,  etc.,  as 
applied  to  radar  and  missile 
guidance  systems. 


REQUIREMENTS;  3  or  more  years' 
experience  and  a  B.S.  degree 
in  Electrical  Engineering  or 
Physics. 


DUTIES;  Advanced  development  and 
design  of  new  types  of  indi¬ 
cators  for  radar  and  missile 
guidance  applications. 


REQUIREMENTS;  3  years'  experience 
and  a  B.S.  degree  in  Elec¬ 
trical  Engineering  or  Physics. 


DUTIES:  The  development  and  design 
of  pulse  transformers,  fil¬ 
ters,  iron-core  radio  fre¬ 
quency  transformers  and 
advanced  electronic  trans¬ 
formers  of  all  types. 


REQUIREMENTS:  3  years'  experience 
and  a  B.S.  degree  in  Elec¬ 
trical  Engineering  or  Physics. 


MAGNETIC  AMPLIFIER  ENGINEER 


DUTIES:  Design  and  application  of 
magnetic  amplifiers  in  such 
new  fields  as  multi-vibrator 
and  sweep  circuits,  in  addi¬ 
tion  to  the  more  common 
applications. 


To  apply  seed  rosume  of  tducattoir^|H| 
and  exparitflce  to 

R.  M.  SwiUier,  Jr. 

Employment  Supervisor,  0«p(.  N>5 
Wesbnghouse  Electric  Corporation 
IM  West  Lombard  Street 
Baltimore  1,  Maryland  i 


^lw^^tin0^ousc 


--  BALTIMORE,  MARYLAND 

'TiKJgf-,  _ _  j  . 
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NEW  PKODUCTS 


PoLYPHKe*  S-PART  SIRVICI 


output  jack  provides  means  for 
connecting  an  external  amplifier  or 
galvanometer  for  increased  sensi¬ 
tivity. 


and  f  ABUrcATlON 

lled  quo''**^ 

pioneering  I 
ded  industrial  plas 
,nce.  Polymer  engi- 

than  kept 

and  methods  to 

'  ,nond  fabrication 

►nefits  of  technical 
...jn  and  fifd 
field  engineering 

for  the  asking. 


APPUCATIONS 


TICMNICAI 


Polype"^ 

resulted  from  PoW 

the  field  of 
tics.  And  ever  si 
neers  have  more 

roKX*o^!s’’T“ 

of  pOLYPEf^CO  T 

economical.  The  I 

data,  appttcatio' 


TRANSISTOR  MOUNT 

vacuum  seals  the  unit 

Constantin  and  Co,,  Lodi,  N.  J. 
The  new  transistor  mount  is  a 
glass-to-metal  sealed  base  combined 
with  a  metal  cover,  which  permits 
mounting  of  the  germanium  in  a 
complete  vacuum  or  inert-gas  at¬ 
mosphere.  This  makes  the  german¬ 
ium  impervious  to  all  outside  condi¬ 
tions  and  considerably  increases 
the  life  of  the  transistor.  The 
mounts  are  available  as  small  as 
0.250  in.  long,  0.165  in.  wide  and 
0.437  in.  high.  The  base  is  con¬ 
structed  of  glass  to  kovar  metal 
with  three  0.018-in.  leads  sealed 
through.  The  cover,  a  metal  can,  is 
constructed  of  10-percent  nickel- 
silver  metal.  All  parts  with  the 
exception  of  the  cover  are  hot-tin 
dipped  at  530  F  to  facilitate  easier 
soldering  and  eliminate  rejection  in 
production. 


AOIDED 


MkCHlMlO 


OtllVlM 


omplel*  $toc» 
rod,  »lf‘P 
offers  you  < 


on  lo  C' 
iCO  Teflon 

ocWMd  o.  o, 

.  Take  advantage 
otions.  ToKe 


'r*«iif*,«d  tra4»marii  •!  I(w  Ot,  taut  Company 


J  maff  now  f 


SEND  ME  THE  FACTS... 

..on  Polypenco  Teflon— how  it  it  applied  □ 
—  prices  on  shapes  available  □ 


RX  METER 

covers  500  kc  to  250  me 

Boonton  Radio  Coep.,  Boonton, 
N.  J.,  announces  a  new  type  250-A 
RX  meter,  a  completely  self-con- 


COMPANY. 


ADOEf^S 


-STATE. 


Tti#  POIYMER  COEPORATION  ef  PaniKi.,  Roedine,  PoniKi. 


Weat  mot*  InfermoHon?  Um  port  cord  on  lut  peg*. 
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ULTRA-PRECISION  CONTROLS 


J  Controls  &  Resistors 

ClAROSIAT  MFC.  (0,  INC  ,  DOVER,  NEW  HAMPSHIRE 
In  ConnHo:  (onoduin  Mcirconi  Co.,  ltd  ,  Toronto,  Ontario 


Individual  tacliont  or  tqndowt 
attomblios  up  to  II  tocHons^ 

Rosittanco  toloronco:  StoHdord 
ovorali,  plut/minus  r%.  Nvo/ 
minus  0.5%  availablo  whoro 
roselution  permits. 

Linear  and  nen-linear  witlMsi 
plus/minus  0.5%,  er  o  veftf « 
ratio  accuracy  of  0.005  wittre 
resolution  permits. 

Rosistonco  range  of  10  to 
100,000  ohms.  Nen-linear,  mcHt- 
imum  of  350  ohms  per  degree  of 
rotation. 

One  er  mere  Cops  ovailable. 
Taps  can  be  located  to  within 
one  winding  convolution. 

Power  rating:  3  watts  at  40^  C. 
Non-linear,  approximately  0.01 
watt  per  degree  of  rotation. 

Rotation:  Effective  up  to  maxi¬ 
mum  of  358**.  Mechonical,  any 
value  up  to  360° . 


LBifij  are 
solved  of 


ClAROSTAT> 

'  {AAA^]  ^ 


Torque:  1  ex.-in.  moximum  per 
section. 

Insulation:  1000  V.A.C.  at  atmos¬ 
pheric  pressure. 

End  brackets  and  ether  types  of 
mountings  meet  any  mechanical 
considerations. 

These  units  exceed  opplicable 
JAN-R-19  specifications. 

Section -by -section  ossembly  of 
tandem  controls,  with  critical 
checkups  of  mechanical  and 
electrical  factors  ot  eoch  step  in¬ 
sure  ultra  precision. 


For  opplications  requiring  ultra-pracision  controls,  again  you  can 
"stand  pat  with  Clorostat." 

Originated  by  Clarostat,  such  ultra-precision  potentiometers  are 
now  used  in  intricate  and  critical  assemblies  such  as  servo¬ 
mechanisms,  range  finders,  fire-control  systems,  computing  devices, 
and  so  on. 

And  now  the  latest,  further-refined,  plug-in  version.  Series  52,  is 
available.  Arch-shaped  low-loss  phenolic  casing.  Prong  terminals 
engaging  with  corresponding  sockets  for  plug-in  circuitry.  Side  terminal 
lugs  on  each  unit  facilitate  checking  section  voltages.  Heavy  metal  end 
brackets  insure  rigid  mounting. 

Built  by  craftsmen  working  under  instrument-shop  conditions,  these 
Clorostat  Series  52  units  are  the  finest  controls  ever  offered. 


Dotm  M  IH  m  fllohtmH  n 

ultra-er«ci«lM  CMtirol 
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FAST,  POSITIVE 
Double-break 
ACTION 


A  tapered  rod  oper* 
otes  through  two 
CompreiStor>  tprmgs 
in  the  shorting  bar 
and  against  a  return 
spring  The  excep¬ 
tionally  fast  double¬ 
break  action  thus  ob¬ 
tained  reduces  arc¬ 
ing  to  a  negligible 
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tained  r-f  bridge  that  permits  the 
direct  measurement  of  equivalent 
parallel  resistance  and  capacitance 
of  two  terminal  networks  over  an 
unusually  wide  frequency  range. 
The  instrument  has  a  frequency 
coverage  of  500  kc  to  250  me  in 
eight  ranges,  a  resistance  range  of 
15  to  100,000  ohms,  and  a  capaci¬ 
tance  range  of  +20  (qif  to  — 100 
(j-iif.  Resistances  from  0  to  15 
ohms  may  be  determined  by  indi¬ 
rect  means;  the  capacitance  range 
can  be  increased  to  0  to  120  (t(if  by 
the  use  of  auxiliary  resonating 
coils.  The  meter  is  particularly 
useful  for  measuring  the  perform¬ 
ance  of  resistors  and  transistors  at 
elevated  frequencies  and  also  pro¬ 
vides  a  convenient  tool  for  the  de¬ 
termination  of  characteristic  im¬ 
pedance,  attenuation  and  velocity 
of  propagation  of  transmission 
lines. 


SWITCH 

SUCCESS  “SECRET 

No.  1 


This  little  beryllium  device  is 
the  heart  of  Hetherington  "  ^ 

push-button  and  snap-action  aircraft-type 
switches.  Its  unique,  i>atented  design  and  sturdy 
construction  aasiu^  faster,  more  positive  switching 
action  in  less  space  with  less  weight — and  with  a  life 
cycle  exceeding  military  requirements.  It  is  a  No.  1 
“secret”  of  Hetherington’s  success  in  matching  or 
surpassing  exacting  specifications — military  or  ci¬ 
vilian — for  switch  dependability  in  the  15  to  50 
ampere  field. 

NETHIRINGTON,  INC.,  Sharon  Hill,  Po. 

(Wall  Cooit  Diviiion:  8568  W.  Wathinglon  Blvd., 

Culvur  City,  Calif.) 


Hulfcarlugten  Avlatien 
oad  Imdvitrkd  Product! 
Hifh  quality  puth- 
button  and  tnap- 
action  twitch*!  in 
th*  15-50  ampar* 
rang* 

a 

Spoclal  twitch  box 
attamblia* 


TAPE  RECORDER 

is  completely  portable 

Ectro,  Inc.,  Delaware,  Ohio.  The 
Cub  Corder  is  a  new,  completely 
portable  tape  recorder  equipped  for 
recording,  playback,  erase  and 
monitoring.  The  recorder,  which 
is  housed  in  a  single  compact  unit, 
weighing  less  thtm  13  lb,  is  de¬ 
signed  to  record  for  two  full  hours, 
or  sufficient  time  to  record  up  to 
20,000  words  before  battery  re¬ 
charging  is  necessary.  It  lends  it¬ 
self  to  a  wide  variety  of  on-the-spot 
uses  where  plug-in  current  is  not 
readily  available.  The  Cub  Corder 
motor  is  powered  by  a  4-v,  nonspill 
storage  battery  which  has  a  normal 
life  span  of  450  hours.  When  in 
need  of  recharging,  the  battery  can 
be  brought  back  to  full  strength 


Aircraft  caniral  tiick 
grip  atiambllat 

a 

Indicatar  light! 

a 

Switch-Indicator  light 
cambinatiani 


Trim  tab  control 
twitch*! 


Auto  pilot,  tank 
jottlton,  canopy 
roloato,  toot 
ojoctor  or  taat 
potitioning 
twitchot 
a 

Bomb  or  rockot  Bring 
machanitmt 

a 

Microphon*  circuit 
twitch*! 


H€TH€IUNGTOtf 


AudibI*  tlgnol 
tilancort 


362 


Woat  mor*  iafonaatioa?  Uto  pott  cord  ao  lost  pog*. 


November,  1953  —  ELECTRONICS 


VOLTAGE 


VOLTS 


0-1 SOO 


0-1200 


0-1000 


200-1000 


0-1000 


0-600 


0-600 


600 


0-600 


0-600 
0-150  Bios 


-600 


#1 

#2 


0-600 
0-150  Bios 


#1  200-500 
#2  200-500 


200-500 


0-400 
0-400 
0-150  Bias 


0-400 

0-150 


100-400 


100-400 


0-350 


0-350 


model  700 


(  1.50' 


KEPCO 

Voltage- Regulated  Power  Supplies  are  conserva¬ 
tively  rated.  The  regulation  specified  for  each 
unit  is  available  under  all  line  and  load  condi¬ 
tions  within  the  range  of  the  instrument. 

DC  POWER  SUPPLY  SPECIFICATIONS 
REGULATION:  As  shown  in  table  for  both  line 
fluctuations  from  105-125  volts  and  load  varia¬ 
tions  from  minimum  to  maximum  current. 

*  REGULATION  FOR  BIAS  SUPPLIES:  10  milli¬ 
volts  for  lino  105-125  volts.  Vi%  for  load  at  150 


f  All  AC  Voltages  are  unregulated. 

All  units  ore  metered  except  Models  131,  315 
and  3100. 

All  units  are  designed  for  relay  rack  mounting 
or  bench  use. 


ELECTRONICS  — Norem6er,  1953 


Want  mofi  Informatioal  Um  poll  cord  m  lait  pogo. 


363 


RELAYS 


RELAYS 


RELAYS 


NfW  PRODUCTS  (contiHMd) 

either  by  connecting  it  directly 
from  the  recorder  into  an  automo¬ 
bile  cigarette-lighter  outlet  (the 
ideal  means  while  in  transit)  or 
from  an  accessory  charger  which 
recharges  the  battery  from  regular 
115-230  V  current. 


SEQUENCE 

RELAYS 


SENSITIVE 

RELAYS 


Instrument-! 
^  ■  Controlled 
RELAYS 
and 

SETS  I 


Special* 

Purpose 

RELAYS 


STRITHERS 

DINN 

Standard  relays  and  timers 
match  4  out  of  5  requirements 


53^9 

Rilh  rmsi 


TINY  TUBE  CLAMPS 

reduce  bulb  temperatures 

The  Birtcher  Corp.,  Ix)s  Angeles, 
Calif.,  has  developed  a  new  submin¬ 
iature  tube  clamp  for  use  under 
conditions  of  extreme  heat,  vibra¬ 
tion  and  shock.  The  clamp  is  made 
of  a  specially  developed  heat  treat¬ 
able  alloy;  having  a  thermal  con¬ 
ductivity  approximately  70  percent 
of  pure  copper.  Kool  Klamps  have 
been  designed  to  provide  maximum 
heat  flow  and  have  been  subjected 
to  exhaustive  tests  and  found  to  re¬ 
duce  bulb  temperatures  by  as  much 
as  40  C,  They  are  made  in  two 
types :  the  clip  holder  was  designed 
to  permit  insertion  of  the  tube  from 
top  or  end;  the  sleeve  holder  was 
designed  for  end  insertion  only  and 
is  preferred  where  overall  height  is 
critical. 


STRUTHERS-DUNN,  INC.,  ISO  N.  13th  St,  PHILAOELPHIA  7,  PA. 

•  AITIMORE  •  BOSTON  •  BUFFALO  •  CHARLOTTE  •  CHICAGO  •  CINCINNATI 
CLEVELAND  •  DALLAS  •  DETROIT  •  KANSAS  CITY  •  LOS  ANGELES 
MINNEAPOLIS  •  MONTREAL  •  NEW  ORLEANS  •  NEW  YORK  •  PITTSBURGH 
BT.  LOUIS  •  SAN  FRANCISCO  •  SEATTLE  •  SYRACUSE  •  TORONTO 

Wont  mort  information?  Uso  post  card  on  lost  pago. 


TEST  CHAMBER 

with  built-in  thermometer 

Statham  Development  Corp., 
12411  W.  Olympic  Blvd.,  Los  Ang¬ 
eles  64,  Calif.  Model  TC-1  temper- 
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^AIRCRAFT  H 
^  TRANSFORMERS 


Keystone  is  a  respected  source  for  special  purpose  and  custom-made 
aircraft  transformers  and  magnetic  amplifiers.  As  suppliers  to  several 
of  the  nation's  leading  prime  contractors,  we're  accustomed  to  working 
to  unusually  difficult  standards  of  accuracy  ...  so  far  as  weight,  quality 
and  electronic  accuracy  are  concerned. 


If  you  require  miniature  transformers  you'll  also  find  KEYSTONE  an 
unexcelled  resource.  Engineering  service  available.  Get  acquainted  with 
the  KEYSTONE  brand  of  service  and  dependability  at  once. 


This  is  th«  FIRST  of  five  pre-designed  magnetic 
amplifiers  that  will  save  precious  engineering 
time.  If  you're  designing  an  aircraft  unit  — 
design  it  around  this  KP-10>400  Magnetic 
Amplifier.  Then  watch  your  costs  tumble  down! 

MOTO-MAG  KP-1 0-400  is  useful  in  positioning 
servos,  computers,  servo  motor  controls,  remote 
control  devices  and  other  units  requiring  vari¬ 
able  phase  power.  Send  for  Mechanical  and 
Electrical  specifications.  Since  units  are  already 
built,  single  pieces  are  available  for  experi¬ 
ments  and  tests  at  modest  cost. 


Prompt  attention  given  all  inquiries 

KEYSTONE  PRODUCTS  COMPANY 

UNION  CITY  2,  NEW  JERSEY  •  Call  UN  ion  6-5400 
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ature  test  chamber,  a  compact 
economical  unit  for  testing  ambient 
temperature  variations  between 
—65  and  -1-275  F,  can  now  be 
equipped  with  a  thermometer  as  an 
integral  component.  This  design 
eliminates  the  constant  expense  of 
replacing  thermometers  bent  or 
broken  by  falling  test  objects. 
Forced  circulation  prevents  any 
significant  temperature  variations 
between  the  thermometer  and  the 
object  on  the  test  tray.  Cooling  in 
the  test  chamber  is  accomplished 
with  carbon-dioxide  ice,  and  heat¬ 
ing  by  a  high-capacity  strip  heater. 
Thermostatic  control  maintains 
temperature  by  balancing  heat 
against  dry-ice  evaporation.  The 
completely  portable  and  self-con¬ 
tained  test  chamber  is  ideally 
suited  for  the  performance  of  am¬ 
bient  temperature  tests  on  basic 
instruments,  electronic  subassem¬ 
blies,  small  equipment  and  organic 
materials. 


the  most  widely  used 
Electronic  SuM>ly 
Gvide 


W/r#  Wound^Silkone 
Cooted  Rethtors 

Complete  welded  construction 
from  terminal  to  terminal.  Tem¬ 
perature  coefficient  0.00002/deg. 
C.  Ranges  from  0.1  Ohm  to 
55,000  Ohms,  depending  on  Type, 
Tolerance  0.05%,  0.1%,  0.25%, 
0.5%,  1%,  3%,  5%. 


Available  in  25,  50  and  250  watt 
sizes.  Silicone  sealed  in  die-cMt, 
black  anodized  radiator  finned 
housing  for  maximum  heat  dis¬ 
sipation. 

RS  TYPE 

Available  in  2  watt,  5  watt,  and 
10  watt  sizes.  Silicone  sealed 
offering  maximum  resistance  to 
abrasion,  high  thermal  conductiv¬ 
ity  and  high  di-electric  strength. 


World's  largest  stocks  of 
ELECTRONIC  SUPPLIES 
FOR  INDUSTRY 

Simplify  and  speed  your 
purchasing  of  electronic 
supplies  and  equipment.  Send 
your  orders  to  us  for  quick 
shipment  from  the  world’s 
largest  stocks  of  special- 
purpose  electron  tubes,  test 
instruments,  audio  equipment, 
electronic  parts  (transformers, 
capacitors,  controls,  etc.). 

Our  expert  Industrial  supply 
service  saves  you  time,  effort 
and  money.  Send  today  for 
your  Free  allied  Catalog — 
the  complete,  up-to-date  guide 
to  the  world’s  largest  stocks 
of  Electronic  Supplies  for 
Industrial  use. 


Dalohm  precision  deposited  car¬ 
bon  resistors  ’offer  the  bast  in 
accuracy,  stability,  dependabU 
performance  and  econotny. 
Available  in  H  watt,  1  watt  and 
2  watt  sizes. 


,  SWITCH 

I  reverses  polarity  instantly 


Pomona  Electronics  Co.,  524 
West  5th  Ave.,  Pomona,  Calif. 
Model  MS-1  meter  reversing  polar¬ 
ity  switch,  designed  to  assist  the 
radio  and  electronics  technician, 
reverses  polarity  when  f  making 
circuit  tests  without  removing  test 
lead  to  meter.  It  can  be  attached 
instantly  by  plugging  into  test  lead 
holes  on  Simpson  tester  model  260 
for  which  it  is  exclusively  de¬ 
signed.  The  MS-1  is  operated  hy 
inserting  the  unit  on  the  left  side 
of  the  meter  in  the  corresponding 


on#  complata 
dfpandabla  source 
for  everything 
in  electronics 


ALLIED  RADIO 

100  N.  Wastam  Avs.,  Dspt.  1 1-1-3 
Chicafo  to,  Illinois 
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Practically  any  electrical,  mechanical  or  physical  Besides  ^  convenience  and  versatility  of  the  data 
phenomenon  —  even  the  full  flight  of  a  guided  itself,  Ampex  Magnetic  Recorders  and  the  tape 
missile  —  can  be  precisely  re-created  in  the  lab-  they  use  have  these  desirable  physical  qualities: 
oratory  from  Ampex  magnetic  tape  recordings. 

.  •  AmptK  Tap*  Kacordan,  baing  ruggad,  compocf  and  part- 

Ampex  retains  and  plays  back  data  in  the  same  abla,  am  usabl*  wkara  othar  aquipmant  would  nei  b« 
electrical  form  in  which  it  is  received,  making  its  fuatibh; 

playback  in  effect  equivalent  to  a  rerun  of  the  *  rwjwVw  no  proc*$ung.  haac*  k  immadiatafy  availabla 

original  test.  But  it  has  these  added  advantages:  *  pfeybocfc;  ,  .  ,  . 

_  ,  ...  Tap*  tferw  an  •normeiM  quantity  at  Information  at  law 

Data  can  be  repeated  at  any  time  or  place,  can  eo.#o»<f  in  minimum  bulk. 

either  be  scanned  or  studied  in  whole  or  part,  can  e  Amp«x Top*  Koeordon  cevw  oxtromoly  wido  froquoncy  rangoi 

be  speeded  up  or  slowed  down,  can  be  fed  to  au-  Modal  306  —  0  to  5000  cyelm/ioe. 

tomatic  reduction  systems.  Furthermore,  desired  ~  **  >00.000  eye Wwc. 

portions  of  the  data  can  be  reduced  to  oscillograph 

traces,  pen  recordings  or  any  other  form  that  could 

have  been  made  at  the  time  of  the  original  test 


Par  furthar  kdaramtian  writa  ta  Dapt.  f-IOJTA 


MAGNETIC  RECORDERS 
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tip  jacks.  The  togt^le  switch  posi¬ 
tion  on  the  MS-1  will  indicate 
polarity  of  the  circuit  being  tested. 
This  eliminates  the  necessity  of 
reversing  the  meter  test  leEids  man¬ 
ually  to  obtain  correct  polarity.  It 
saves  time  in  circuit  testing  and 
reduces  shock  hEizard.  The  unit  is 
of  compact  durable  phenolic  con¬ 
struction. 


lOWER  EQUIPMENT  and 
LABOR  COSTS  . . . 

AND  tonosion  resistan€er  too, 
I  when  required 


TINY  DIFFERENTIAL 

is  extremely  accurate 

Belock  Instrument  Corp., 13-11 
111th  St.,  College  Point,  N.  Y.  The 
■j'j-in.  subminiature  differential  is 
designed  for  application  where  ac¬ 
curacy  must  be  maintained  in  a 
minimum  of  space.  The  end  gears 
are  available  in  64  or  96  pitch  and 
any  pitch  diameter  that  can  be  cut 
from  a  i-in.  maximum  outside 
diameter  to  i-in.  minimum  root 
diameter.  All  gears  are  phosphor 
bronze  to  insure  maximum  life  of 
the  differential.  Minimum  backlash 
combined  with  low  breakaway  and 
running  torques  give  the  differen¬ 
tial  extremely  high  accuracy  for  a 
unit  of  this  type  and  size.  Break¬ 
away  torque  is  0.16  oz  in.;  max¬ 
imum  torque,  12  oz  in.;  maximum 
rpm,  600;  and  backlash,  18  minutes. 


PEM  WELD  f  ASTENERS 

of  Steel  or  STAINLESS  steel 


PEM  Weld  Fasteners  are  designed  for  Production. 
SHANK  locates  and  protects  threads  against 
weld  splatter  . . .  eliminates  retapping. 
ENOINEERED  PROJECTIONS  prevent  burnouts  in 
thin  sheets. 

SIMPLE  ELECTRODES  ...  no  pilots  required. 
ROUND  COMPACT  SHAPE  ...  no  indexing  in 
assembly  ...  fit  on  narrow  flanges. 

WIfITE  for  literature  and  samples  for  trial. 


Penn  Engineering  &  Manufacturing  Corp. 
Doylestown,  Pennsylvania 


CONTROL  SYSTEM 
for  broadcast  transmitters 

The  Hammarlund  Mpg.  Co.,  Inc., 
460  W.  34th  St.,  New  York  1,  N.  Y., 
has  introduced  a  control  system  for 
unattended  broadcast  transmitters 
designed  and  built  in  accordance 
with  the  recently  announced  FCC 
regulation.  Only  a  single  a-f  tele- 


/ 
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phone  circuit  is  required.  VHF 
or  microwave  may  be  used  but  no 
d-c  circuit  is  needed.  The  system 
also  features  full  control  of  up  to 
9  separate  circuits,  and  includes  up 
to  4  emergency  alarm  indications. 
It  consists  of  3  separate  sections: 
(1)  The  control  panel  (illustrated) 
for  installation  at  the  operator’s 
console;  (2)  a  second  section  of 
equipment  installed  at  the  control 
point,  consisting  of  a  number  of 
a-f  tone  transmitters  and  receivers ; 
and  (3)  a  section  installed  at  the 
remote  broadcast  transmitter,  con¬ 
sisting  of  a-f  tone  generators  and 
selective  amplifiers,  the  telemeter¬ 
ing  transmitter,  the  control  selector 
and  an  alarm  keying  mechanism. 


LOADING  COIL 

for  mobile  antennas 

K-W  Engineering  Works,  3145-A 
N.  48th  St.,  Milwaukee  16,  Wise. 
The  Dyna-Q  mobile  antenna  load¬ 
ing  coil  provides  the  radio  amateur, 
small-boat  owner  and  other  users 
of  the  medium-frequency  services 
with  a  dynamically  efficient  induct¬ 
ance  for  resonating  the  antenna. 
The  Q  approaches  300  at  4.0  me. 
Used  with  a  10-meter  whip  above 
the  coil  the  loading  coils  are  suit¬ 
able  for  either  base  or  center  load¬ 
ing.  With  shorting  jumpers  the 
coil  will  serve  from  3  to  30  me. 
Insulation  is  polystyrene,  and  fit¬ 
tings,  chrome-plated  bra.ss.  Turns 
need  not  be  pruned  from  the  coil, 
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fOR  RAMD,  y 
FRiCSE 

MRECT-RiADIMG 
FREQUENCY 
MEASURE/RENTS 
to  150  Mogatydos 


muY 

F-2  FfuqueNcy  Mafor 


DESCRIPTIONt  The  BERKELEY  Series  F-2  Frequency  Meter  is  a 
precise  direct-reading  instrument  for  the  measurement  of  fre¬ 
quencies  from  0  cps  to  150  me.  Basic  sections  ore  ( 1 )  the  Model 
5575  VHF  Converter,*  (2)  the  Model  5570,  which  contains  a 
HF  Heterodyne  unit  and  (3)  a  high  speed  8-digit  Events-Per- 
Unit-Time  meter.  Frequencies  up  to  42  me.  are  read  directly  on 
the  8-digit  EPUT  panel.  Frequencies  between  42  and  150  me. 
are  applied  through  the  VHF  Converter;  reading  is  the  sum  of  a 
rotary  selector  switch  marking  and  the  EPUT  indication.  External 
adjustment  of  crystal  control  to  WWV  is  provided  to  obtain  an 
accuracy  of  1  part  in  10’,  dr  1  cycle. 

*NOTE:  Modal  5575  Convorfor  it  ovoilablo  toparotoly  for  ownort  of  HHKILIY 
Modal  5570  42  me.  Frequency  Meters,  to  axtand  range  to  150  me. 

PPLiCATIONS:  Rapid,  accurate  transmitter  monitoring,  crystal 
checking,  general  laboratory  and  production  line  frequency 
determination.  Addition  of  a  BERKELEY  Digital  Recorder  will 
provide  an  automatic  printed  record  of  the  last  6  digits;  ideal 
for  plotting  frequency  drift  or  indicating  stability. 


EClPICATIONS 

UMEi 
MCURACYi 
ROWER  REQUIREMENTS: 
INRUT  REQUIREMENTS: 

OISRUV  TIME: 
TIME  BASE: 
DIMENSIONS: 


(f.o.b.  Richmond) 


0  cycle  to  ISO  meiKycItt. 

±  1  count,  ±  crystsi  Kcuracy  (short  term:  1  part  In  10'). 
117  volts,  ±  10%,  60  cps,  360  watts. 

Approsimetaly  .1  volt  rms.  (100  ohm  Impedance  standard, 
lOOK  on  reouast). 

1  to  S  seconds  continuously  variable. 

0.002,  0.02,  0.2  and  2  seconds. 

Two  cabinets;  Model  5570,  32'  hi|h  a  21*  wide  x  16'  deep. 
Model  5575,  lOVS'x  21'x  16'. 

Series  F-2  Frequency  Meter  complete . $2,660.00 

Model  5575  VHF  Converter  only . $  600.00 

Model  5570  Frequency  Matar  (042  me.) . $1,060.00 

Prices  and  Specllicartens  tvbieci  to  chanpa  wllhaut  narisa. 
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Plomao  rag  veal  Bollatio  C-ft 


it 

-f-j- 


M-19 


Woiil  Mor*  iiiformaN«ii?  Um  pott  cord  on  tasl  pogo. 


Nwmber,  >953— ELECTRONICS 


“osr  c„ 

^  4PPll 


NEW  PRODUCTS 


thus  the  frequency  of  the  antenna 
can  be  lowered  as  well  as  raised. 


r  ■ 

V  / 


RELAYS 

in  four  new  types 


INPUSTRIAL 

UNIT 

The  unique  "Atrbrasive”  cutting  process  has 
brought  amazing  speed,  precision  and  economy  to 
many  elearonics  manufacturing  operations,  a  few 
of  which  are  described  at  the  right.  Perhaps  you'll 
be  able  to  realize  similar  advantages  in  applica¬ 
tions  of  your  own. 

With  the  “Airbrasive”  Unit  you’ll  be  able  to  drill, 
etch  and  cut  hard  and  brittle  materials— do  light 
deburring  —  remove  deposited  surface  coatings  — 
and  etch  and'mark  glassware  and  ceramics.  Since 
the  cutting  is  done  by  means  of  a  high-speed,  gas- 
propelled  stream  of  abrasive,  there  it  no  contact 
with  the  work.  Therefore  —  there’s  no  shock ...  no 
fri«ional  heat . . .  no  vibration  . . .  and  the  accu¬ 
racy  of  the  cut  is  unaffected  by  irregularities  in 
surface  contours. 


ON  PRINTED  CIRCUIT  WORK,  tha 
“Rlrarativa"  Uait  will  "trin”  rt- 
tittmct  tltmtnu  tr  rtMvt  tii- 
Oatlo*  frwa  cpadvctNa  tarfacas. 
iacaata  it  caa  ka  caatrallad  sa 
pracitaly,  axtrsaialy  accarata  watR 
is  paulkla. 


ON  DEPOSITED  CARDON  RESIS¬ 
TORS,  tka  "Alrkratlva"  pracatt 
pravMii  a  fast,  accarata  matkad 
af  cattini  spiral  kaads.  Cats  as 
Una  as  .OOi*  caa  ka  aiads. 


Joseph  Pollak  Corp.,  81  Free¬ 
port  St.,  Boston  22,  Maas.,  is  pro¬ 
ducing  a  newly  developed  line  of 
relays  among  which  are  the  series 
100  d-c  computer  relay  (illus¬ 
trated),  the  series  300  d-c  minia¬ 
ture  relay,  the  series  400  a-c  or  d-c 
coaxial  relay,  and  the  series  500  d-c 
communications  relay.  Bearings 
of  the  series  100  have  essentially 
zero  friction  and  the  relay  has  a 
life  span  of  ten  million  cycles.  The 
series  300  weigh  under  2  oz  and 
incorporate  a  special  antivibration 
feature.  The  series  400  withstand 
10-g  vibration  at  10  to  56  cps  under 
operation  tests.  Since  the  series 
500  relays  can  perform  mechanical 
work  in  addition  to  operating  con¬ 
tacts,  they  are  ideal  for  those  ap¬ 
plications  where  automatic  punch¬ 
ing  is  required  for  control-system 
applications.  A  12-page  catalog  is 
available. 


BULLITIN  5307 

hat  full  details  on  the  amaz¬ 
ing  new  S.S.White  Industrial 
Airbrasive  Unit.  Write  for  a 
free  copy. 


It  bat  been  dtmonstraud  that  the  "Airbrasive”  Unit  will 
do  jobs  that  are  impossible  to  atcomplish  by  previously 
imoum  methods.  What  is  yotsr  problem?  Our  engineers 
will  be  glad  to  make  trials  on  your  samples  and  advise 
you  as  to  the  suitabilily  of  the  Unit  for  your  needs. 


TNI 


DN  SNAPINC  FRADIU  CRTSTALS, 
tks  “AIrkrativt"  Uait's  prMitlaa 
aad  eaal,  skscklwt  actiaa  tllMl- 
astst  tks  passikllHy  at  skattsrlat 
ar  distartlag  tka  crystal. 
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INDUSTRIAL  DIVISION 

EB  10  East  40th  St. 
HSSt - new  YORK  16,  N.  Y. 


Western  District  Office  *  Times  Building,  Long  Beach,  California 


POWER  SUPPLY 

is  also  demodulator 

Doelcam  Corp.,  Soldiers  Field  Rd., 
Boston  35,  Mass.  The  VFDD  is  a 


NEW  PRODUCTS  (conliiiaMl) 

precision  flight-test  instrument 
consisting  of  power  supply  and  3- 
channel  demodulator  unit  designed 
speciflcally  to  serve  as  the  link  be¬ 
tween  sensing  instruments  and 
oscillograph  recording  equipment. 
The  power-supply  section  is  ideally 
suited  for  exciting  many  types  of 
transducers,  such  as  gyros,  acceler¬ 
ometers,  position  indicators  or  syn¬ 
chros.  The  demodulator  section 
comprises  3  demodulator  channels 
to  transform  400-cp8  signals  to  d-c 
for  use  with  recording  galvanom¬ 
eters.  The  unit  features  regulated 
voltage — constant  within  1  percent 
under  all  operating  conditions;  fre¬ 
quency  stabilization — drift  will  not 
exceed  0.2  percent;  and  linear  de¬ 
modulation — linearity  within  1  per¬ 
cent  of  full  scale. 


MARKING  MACHINE 

operates  automatically 

Markem  Machine  Co.,  Keene  40, 
N.  H.,  has  announced  a  new  mark¬ 
ing  machine  for  printing  on  flat 
folding  boxes,  corrugated  cartons, 
plastic  panels,  abrasive  stones  and 
other  flat  objects  up  to  i  in.  in 
thickness.  Objects  to  be  marked 
are  automatically  fed  into  the  ma¬ 
chine,  printed  and  ejected  at  a  rate 
of  80  imprints  per  minute.  The 
automatic  feed  table  has  adjustable 
side  gages  that  are  easily  moved  to 
accommodate  objects  up  to  5  in.  x 
14  in.  Maximum  imprint  area  is 
2 A  in.  X  6U  in.;  and  the  imprint 
may  be  located  anywhere  in  an  area 
5  in.  X  11  in.  The  unit,  model 
45 AE,  is  mounted  on  a  floor  stand 


MAIUNG  A  CONTROL  MORE  ADAPTABU 


A  designer  wanted  to  provide  the  aircraft  thermostat  shown 
below  with  a  sensitive,  accurate  means  of  control.  The  problem 
was  complicated  by  the  fact  that  the  thermostat  had  to  be 
located  in  a  remote  and  inaccessible  spot  —  while  the  control 
dial  had  to  be  adaptable  enough  to  allow  its  being  mounted 
at  the  pilot’s  station,  the  flight  attendant’s  panel  or  any  other 
desirable  location.  To  solve  the  problem,  the  designer  chose  — 

THE  LOW-COST  SOLUTION 

AN  S.S.WHITI  RIMOTE  CONTROL  FLIXIBU  SHAET 

The  shaft  provides  the  required  de¬ 
gree  of  sensitivity  and  allows  the 
control  dial  to  be  mounted  wherever 
desired.  According  to  the  manufac¬ 
turer,  "Test  results  indicate  that  the 
operation  of  the  shaft  is  satisfac¬ 
tory  at  temperatures  ranging  from 
— 65®F  to  -)-l60‘’F.  There  is  no 
measurable  variation  in  torque 
required  to  turn  the  shaft  or  in 
torsional  defleaion  incurred  in  ini¬ 
tiating  cam  movement." 


S«nd  for  tho  Design  Engineer's  Bible 

The  256-page  Flexible  Shaft  Handbook  has  many 
helpful  suggestions  on  how  to  use,  select  and  apply 
flexible  shafts.  Copy  sent  free  if  you  request  it  on 
your  business  letterhead. 


L  DIVISION 


DENTAL  MEG.  CO. 


Dept.C#  10  East  40th  St. 
NEW  YORK  16,  N.Y. 


Western  District  Office  •  Times  Building,  Long  Beach,  California 
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ana  occupies  uuur  space  ui  oo  iii. 
X  28  in. ;  total  height,  60  in.  It  is 
powered  by  a  i  hp  motor. 


NEW  PRODUCTS 


to  the  line  of  quick-disconnecting 
connectors  is  the  QRE  208.  Partic¬ 
ularly  suitable  for  rack  and  panel 
mounting,  floating  contacts  have 
0.073-in.  diameter  solder  cups  for 
No.  16  AWG  and  assure  proper 
play  for  self -alignment.  Four 
heavy  guide  pilots  and  sockets 
serve  to  polarize  mating  connector 
parts.  Contacts  and  metal  parts 
are  precision  machined  and  gold 
plated  over  silver  for  low  contact 
resistance,  prevention  of  corrosion 
and  ease  of  soldering.  Molded 
melamine  bodies  provide  high  di¬ 
electric,  arc  resistance  and  mechan¬ 
ical  strength.  Monobloc  one-piece 
construction  eliminates  unneces¬ 
sary  creepage  paths  and  dust  pock¬ 
ets.  Four  A-in.  diameter  holes  are 
provided  on  both  the  plug  and  re¬ 
ceptacle  for  mounting  purposes. 
Voltage  breakdown  between  con¬ 
tacts  at  sea  level  is  5,700  v  d-c; 
at  60,000  feet  altitude,  1,200  v  d-c. 
Weight  of  plug  is  13.9  oz;  recep¬ 
tacle  24  oz. 


HIGH  FREQUENCY  COAXIAL  CABLES: 

Th«'s€*  t  ahlt's  nf)t  only  ronform  to. 
but  in  most  «  tsos  stirp.iss,  IAN  C 


in^  M.m  him  .m<i  m  R.ubo  It.  ^I*V 
Ktjuipnifnt 

MICROPHONE  and  INTERCOM 


one  source 


Ll*ctron>c  and  Communication 
Elactrkal  and  Induatrial  .  . 
in  avary  fiald  VS,  Wir*  »nd 
Crnbh  playt  an  activa  part  aa 
a  dapandabla  manufae- 
turar.  Products  of  our  naw 
anlargad  factory  aurpaas 
all  standard  Raid  and 
laboratory  tasts.  Of  our 
aztanalva  lina,  tha 
itams  shown  bars  ara 
only  raprasantativa. 

Wa  invita  your 
inquirias  for  our  K 
Catalogua  and 
furthar  infor- 
mation. 


WIRE  AND 
CARIC  CORO. 


m.  M*  u 

»■>  rriai«ci  con 


PROCESS  CONTROL.  I 

is  a  multisequency  device 

Potter  Instrument  Co.,  Inc.,  115 
Cutter  Mill  Road,  Great  Neck,  N.  Y. 

A  versatile  new  electronic  prede¬ 
termined  counter  has  been  designed 
for  use  wherever  precise,  multiple 
sequence  control  of  manufacturing 
processes  is  desired.  Increased  pro¬ 
duction  and  reduced  spoilage  are 
achieved  with  the  use  of  the  new 
counter  because  it  is  possible  to 
govern  the  operation  of  production 
machinery  in  terms  of  lineal  meas¬ 
urement,  shaft  revolutions,  quan¬ 
tity,  volume  or  weight  at  operation 
speeds  as  high  as  60,000  per  minute. 
The  new  true-count  method  is  not  ! 
affected  by  speed  changes  or  shut-  i 
downs,  thus  offering  precise  control 
not  otherwise  possible.  The  4-8e- 


17  A  sp«»cih(';itions  ff>r  KCi  tvpo 
iMhlfs  Oiir  ‘ ontinviiil  liilmr.itory 

you  that  th»*s«*  •  .ihh  s  will  i*x- 
C€M*(I  vour  rfHpiir«*mfnts  ui  th<*  moc- 
trual.  KliMtronic.  .mil  Industrial  us<*s 
to  whu  h  thi*v  will  bf'  applied. 

INSTRUMENT  and  RADIO  HOOK-UP 
WIRES:  Kurnishful  with  Nylon.  Poly- 
<*thvh*m*.  Vinyl  f^r  other  typc^  of 
plastir  insulation,  cjt  without  jacket, 
l  -NDKKWKI  TI-  KS'  I,  A  UORATOHIKS  ap¬ 
proved,  thf*se  wires  are  used  for 
C'ontiol  Wiruu».  Automata  f')ispens 


CABLES:  A  -.mplete  selection  of 
Shifdfled  ami  Unshielded  types  which 
c.m  he  us«m1  f»»r  I..,ead  iii.  Plauto  Pick 
Ups.  Spe  ik»‘r  Installation  ,  anti 
Ihihlic  Address  purposes  m  the.  K.»dm 
industry 

TV  ANTENNA  WIRES:  I  >.  u.m  d  m 

all  shapes  './‘/.if.  Twit}  I 

I'lthtilut  )  to  fulfill  the  Tetpiirfunent  . 
of  Tfdevision.  M'lhile  C>immuniia 
tions  UHF.  VUF,  Community  An 
tenna  Systems.  Antfujna  Koti.i  l.e.iip. 
and  other  F. le<  troim  purp<;-.es 
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nATuun  I  through  roooorch,  dovolop* 
mont  and  onginooring,  it  ablo  to  introduco 
timing  motors  and  dovicot  thot  ofFor  mojor 
advances  ovor  previously  available  equip¬ 
ment.  The  7004  Series  Eiapied  Tlrne  Indicator 
it  on  outstanding  example.  Designed  specifi¬ 
cally  for  400  cycle  operation  in  airborne 
equipment.  Barrel  diameter  is  only  1.525"<  is 
2-45/64"  long  and  it  weight  only  6  oz. 
Power  consumption  is  lets  than  3  watts  and 
it  indicates  in  units  of  tens  of  hours  up  to 
10/X)0  aitd  repeats.  Write  for  Engineering 
Bulletin  No.  4. 


HAYDON  5700  Series  Elapsed  Time  Indicators 
provide  simple,  compact  and  accurate  meter¬ 
ing  of  elapsed  time  for  60  cycle  operation. 


HAYDON  5103  Time  Delay  Relay  it  designed 
to  that  the  synchronous  motor  performs  its 
true  function  os  a  time  standard.  Switching 
work  it  accomplished  by  a  relay  coil,  which, 
when  energized,  triggers  the  load  twitch  for 
release  at  the  end  of  the  delay  time.  Write 
for  Engineering  Bulletin  No.  3. 


Series  5900  HAYDON  Time  Delay  Relays  pro¬ 
vide  time  delay  or  interval  timing  in  ranges 
from  0  to  10  minutes. 


HAYDON  51 4B  Series  automatic  reset,  0.  C 
timers  are  very  versatile  and  con  be  used  for 
either  time  delay  or  interval  timing. 


For  experienced  help  in  working  out  yoer  re* 
qvirements  end  specHIcatient,  write  im  today. 


Subsidiary  of  GENERAL  TIME  CORP. 


2435  ELM  STREET 
TORRINOTON*  CONNECTICUT 


quence  unit  illustrated  is  one  of  a 
line  now  available.  Each  channel 
may  be  preset  for  any  number  from 
0  to  9,999.  Switchinjf  through  the 
4  channels  is  automatic  at  the  end 
of  the  preset  count.  Separate  relay 
outputs  for  each  channel  provide  a 
voltage  pulse  for  each  at  the  end 
of  its  count. 


POTENTIOMETERS 

are  miniature  wire-bound 

Aerohm  Corp.,  282  Moody  St., 
Waltham  64,  Mass.  The  AP-i  lin¬ 
ear  wire-wound  potentiometer  has 
been  designed  to  solve  requirements 
for  small  space  and  light  weight. 
Its  all-metal  case  is  only  J  in.  in 
diameter  x  i  in.  deep.  The  stand¬ 
ard  model  pictured  weighs  less  than 
i  oz.  This  potentiometer  will  oper¬ 
ate  between  —  65C  and  +85  C.  At 
26  C  its  dissipation  is  approximately 
6  w.  It  also  features  soldered  elec¬ 
trical  connections,  precious  metal 
contacts  to  windings  and  slip  rings, 
coin-silver  tabs  to  protect  end  turns 
and  gold-plated  fork  terminals  to 
facilitate  wiring.  Resistances  range 
from  10  to  10,000  ohms.  Shaft 
locks,  rotational  stops,  special 
shafts  and  bushings  are  available 
on  order. 


VELOCITY  PICKOFF 

has  cylindrical  p-m  core 

Control  Components  Co.,  46  Wal¬ 
nut  St.,  Brookline  47,  Mass.,  has 
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added  a  series  of  high-sensitivity 
linear-motion  velocity  pickoffs 
known  as  LVsyns  to  their  line  of 
linear  displacement  differential- 
transformer  pickoffs.  The  LVsyn 
is  a  shielded  cylindrical  coil  assem¬ 
bly  having  a  coaxial  hole  and  a 
cylindrical  high-coercive  forc3 
permanent-magnet  core.  The  mag¬ 
net  core  is  free  to  move  in  the  coax¬ 
ial  hole  which  runs  the  full  length 
of  the  coil  assembly.  The  relative 
velocity  of  the  core  with  respect 
to  the  coil  as.sembly  results  in  the 
output  signal.  The  pickoff  is  being 
used  in  control  systems  requiring 
velocity  feedback  and  in  machine 
design  and  ballistic  instrumenta¬ 
tion  problems.  Maximum  displace¬ 
ment  ranges  are  from  a  few  thous¬ 
andths  of  an  inch  to  several  inches. 
The  sensitivity  is  a  function  of  the 
size  of  the  pickoff.  For  example, 
the  6V8,  which  has  a  stroke  of  1 
in.,  has  a  sensitivity  of  450  me  per 
ips. 


bunoiAni  ncduuibn  o«improv.<i 

timing  motors  onoblod  HAYDON*  to  intro- 
dwco  among  othor  odvoncod  tinting  compo- 
nonts,  its  6700  sorios  400  qrdo  timing  motor. 
This  Is  on  hystorosis  typo  synchronous  timing 
motor,  ossontlolly  two  phoso.  It  Is  fwmishod 
with  copocitor  for  soif  starting  oporotion  on 
single  phase.  Variations  In  temperature,  volt¬ 
age  and  heat  do  not  affect  timing,  which  is 
as  accurate  as  the  frequency  control. 


The  HAYDON  9300  Series  D.  C  motor  for 
timing  applications  is  designed  for  operation 
from  6  to  30  volts.  It  con  be  supplied  un- 
calibrated  for  use  with  external  resistance  or 
calibrated  with  resistance  type  leads. 


The  9350F  Series  HAYDON  D.  C.  motor  pro¬ 
vides  the  more  uniform  torque  and  speed 
characteristics  of  a  unit  wound  for  20  volts,  and 
has  an  R.  F.  Interference  filter.  It  offers  super¬ 
ior  performance  over  a  wide  temperoture  range 
os  well  os  under  load.  The  current  and  power 
drain  is  lower  and  no  calibration  b  required. 


The  1600  Series  is  the  basic  motor  of  the 
HAYDON  line.  This  motor  offers  dependable 
perforntonce,  small  site,  total  enclosure,  oper¬ 
ation  in  any  position,  controlled  lubrication, 
simple  assembly  and  a  wide  range  of  stand¬ 
ard  speeds  from  60  to  1/60  rpm.  Can  be 
supplied  to  service  specifications. 


PLASTIC  COIL  CORES 

are  highly  durable 

Anchor  Plastics  Co.,  Inc.,  36-36 
36th  St.,  Long  Island  City  6,  N.  Y., 
has  announced  extruded  plastic  coil 
cores  for  relay  transformer,  choke 
and  other  coils.  The  solid-wall 
plastic  cores  are  more  economical 
as  well  as  more  durable  than  the 
spiral-wrapped  variety.  Since  they 
are  of  one  piece  construction  with¬ 
out  any  seams  they  have  greater 
strength  and  can  therefore  be  made 
with  thinner  walls.  The  latter 
feature  makes  for  increased  mag¬ 
netic  flux  strength  due  to  the  de- 
crea.sed  distance  between  the  coil 
and  the  iron  core.  An  additional 
advantage  of  these  cores  is  the 
possibility  of  color  coding.  Ex- 


HAYDON  Sal**  Engin**r(  will  gladly  d*mon- 
itrat*  that  HAYDON  motor*  will  m**t  your 
r*quir*m*nt*.  Writ*  d*tail*  of  your  n**d* 
and  w*  will  b*  glad  to  holp. 
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truded  coil  cores  are  made  to  speci¬ 
fication  in  square,  rectangular, 
round  or  oval  shapes  and  in  any 
color. 


FOCUS  COIL 

for  lab  and  military  use 

Syntronic  Instruments,  Inc.,  100 
Industrial  Road,  Addison,  Ill.  De¬ 
signed  for  use  as  a  precision  stand¬ 
ard  for  checking  the  distortions  in 
production  focus  coils  and  as  a  com¬ 
ponent  in  units  or  applications  re¬ 
quiring  sharpest  focus,  a  new  elec¬ 
tromagnetic  focus  coil  has  been  an¬ 
nounced.  Type  FIO  fits  c-r  tubes 
having  a  li-in.  maximum  neck 
diameter.  The  coil  will  withstand 
up  to  18  kv  accelerating  potential. 
Spot  distortion  is  entirely  elimin¬ 
ated  by  a  Ym-in.  wall  machined 
case.  This  results  in  an  extremely 
uniform  focusing  field.  External 
magnetic  fields  are  completely 
eliminated  by  the  nature  of  the  de¬ 
sign.  As  a  result,  there  is  no  dis¬ 
tortion  or  beam  bending  in  the 
magnetic  gun,  no  beam  shadowing 
and  no  interference  with  other 
components.  The  unit  may  also  be 
used  for  centering  the  beam  if  de¬ 
sired.  Complete  mechanical  and 
electrical  data  are  available. 


A  bosic  part  of  microwave  radio  links  is  carrier  equipment 
to  put  the  desired  number  of  voice  chonnels  into  one  wide 
frequency  bond  for  transmission  between  distant  points. 
But  many  of  the  early  installations  of  microwave  systems 
depended  on  "custom-built"  carrier  equipment — often  on 
expensive  modification  of  telephone  carrier  equipment 
designed  for  wire-line  transmission. 

For  nearly  o  decade  lenkurt  has  been  filling  o  practical 
need  in  multi-channel  radio  systems  by  providing  carrier 
equipment  specifically  for  radio  and  designed  for  quantity 
manufacture.  Using  frequency  division  methods  to  assure 
maximum  system  versatility,  lenkurt  radio  carrier  systems 
multiplex  from  4  to  72  voice  channels  for  transmission  over 
any  suitable  radio  equipment.  Each  carrier-derived  chan¬ 
nel  is  "toll  quality" — it  can  be  used  by  telephone  companies 
connected  to  the  nationwide  toll  network  as  well  as  in 
the  private  systems  of  railroads,  pipe  lines,  electric  utilities 
and  government  agencies. 

Radio  channelizing  equipment  by  Lenkurt,  leading  inde¬ 
pendent  manufacturer  of  telephone  carrier  systems,  is  used 
with  VHF  and  microwave  equipment  of  most  major  radio 
manufocturers  in  both  common  carrier  and 
private  communications  installations 
throughout  the  world. 


RESISTORS 

meet  military  requirements 

Reon  Resistor  Corp.,  117  Stanley 
Ave.,  Yonkers,  N.  Y.,  has  available 
its  RB  series  high-quality  precision 
wire-wound  resistors  in  tolerances 
I  up  to  0.02  percent.  Ratings  of  i, 
I  H,  i  and  1  watt  are  provided  in 
I  resistances  ranging  from  0.1  ohm 


r 

PUTTING  MANY  VOICES 
ON  ONE  TRANSMITTER 


Wmt  Mort  latornatioiit  Un  rmI  cord  oo  Imt  poe*. 
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to  3  megohms,  stable  mechanically 
from  —56  C  to  105  C.  Tinned 
brass  lug  terminals  designed  for 
resiliency  as  well  as  strength  are 
fitted  on  these  resistors,  which 
show  less  than  0.05-percent  change 
in  resistance  after  completion  of 
MIL-R-93A  tests. 


FILTERS 


H-V  SELENIUM  RECTIFIER 

enclosed  in  phenolic  tubes 

•Bradley  Laboratories,  Inc.,  New 
Haven,  Conn.  The  SE7  line  of  h-v 
selenium  rectifiers  incorporates  a 
new  design  in  which  the  plates  are 
produced  on  multiple  tools.  The 
unit  is  completely  enclosed  in  a 
phenolic  tube  with  an  internal 
spring  closure.  Units  in  the  line 
are  rated  up  to  6,000  v  peak  in¬ 
verse.  The  individual  rectifiers 
range  from  200  {ita  d-c  to  12.5  ma 
d-c.  The  units  measure  from  1  to  8 
in.  in  diameter  and  from  8  to  51 
in.  long. 


is } 


POSITION  INDICATOR 

for  measurement  and  control 

Doelcam  Corp.,  Soldiers  Field  Rd., 
Boston  35,  Mass.  The  Microsyn 
position  indicator  is  a  small  elec¬ 
tromechanical  signal  generator  that 
accurately  transforms  angular  dis¬ 
placement  into  an  electrical  signal* 
for  measurement  of  any  mechanical 
variable.  This  electrical  signal  out¬ 
put,  in  conjunction  with  an  appro¬ 
priate  feedback  system,  may  be 
used  to  control  industrial  processes. 
It  features  linear  output,  resolution 
to  1/100  degree,  negligible  reaction 
torque  and  sensitivity  up  to  7  v  per 
degree.  Tested  and  perfected  as  a 
standard  military  component  for 
use  in  gyro  instruments  and  com¬ 
puters,  it  is  now  finding  wide  appli¬ 
cation  in  the  industrial  fields  of 


To  the  coili  and  capacitors  that  normally  comprise  a 
filter,  Lenkurt  adds  something  extra  —  specialized  engU 
neering  experience.  This  means  consistent  laboratory 
quality  even  in  moss  production  quantities.  And  in  filter 
design  problems,  Lenkurt  offers  sound  background  expe¬ 
rience  combined  with  u  fresh  creative  approach. 

An  excellent  example  is  furnished  by  a  recent  filter 
miniaturization  problem.  A  140  kc  low-pass  filter  was  re¬ 
quired  to  isolate  signals  up  to  140  kc  from  others  over 
164  kc.  Lenkurt  engineers  succeeded  in  reducing  it  to  1/1 0th 
the  normal  size  for  such  a  filter.  Subminiature  toroids  were 
used  and  a  series-derived  network  eliminated  many  capaci¬ 
tors.  For  its  performance  see 
the  accompanying  graph. 

Lenkurt  can  serve  both 
your  routine  filter  require¬ 
ments  and  your  special 
needs.  Write  today  for  fur¬ 
ther  information. 


Photo  showi  o  minioturind  filtor  — 
on  txompl*  of  Lonkurt  •nginooring 
dtvtiopmtni. 

Ptrlormonc*  chart  of  tho  Lonkwrt 
minioturizod  filtor  (dotcribod  in 
tho  toxt). 
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process  control,  data  transmission, 
measurement  of  mechanical  vari¬ 
ables  and  analog  computation. 
Write  direct  for  bulletin  M. 


for  dotigning,  production  chocking, 
rotoorch  or  “proof  of  porformctnco" 
FCC  fostt  for  broodcottorf. 


A  low>di8tortion  source  of  audio  fre¬ 
quencies  between  30  and  30,000  cycles. 
Self-contained  power  supply.  Calibra¬ 
tion  accuracy  ±3%  of  scale  reading. 
Stability  1  %  or  better.  Frequency 
output  flat  within  1  db,  30  to  15,000 
cycles. 

MODit  200  . $1M 


MOISTURE  METERS 

available  in  two  types 

Marconi  Instrument  Ltd.,  23 
Beaver  St.,  New  York  4,  N.  Y.  The 
Kappa  electronic  moisture  meters 
operate  at  radio  frequency  on  the 
capacity. change  principle  and  are 
capable  of  measuring  the  moisture 
content  of  a  substance  with  water 
content  as  low  as  0.5  percent,  and 
at  the  other  end  of  the  scale,  as 
high  as  70  percent  water.  The  in¬ 
strument  is  manufactured  in  two 
degrees  of  sensitivity — the  all-pur- 
po.se  and  the  S  type.  The  S  type 
has  an  expanded  scale  between  0 
and  15  percent  moisture.  The  all¬ 
purpose  type  permits  a  discrimina¬ 
tion  better  than  0.07  percent  mois¬ 
ture. 


For  fundamentals  from  30  to  15,000 
cycles  measuring  harmonics  to  45,000 
cycles;  as  a  volt  and  db  meter  from  30 
to  45,000  cycles.  Min.  input  for  noise 
j^nd  distortion  measurements  .3  volts. 
Ipalibration:  distortion  measurements 
|t5  db;  voltage  measurements  ±5%  of 
nil  scale  at  1000  cycles. 

BpDEL  400  . $16S 


^bines  RF  detector  and  bridging 
informer  unit  for  use  with  any  dis- 
tion  meter.  RF  operating  range:  400 
to  30  me.  Single  ended  input  impe- 
MOf  10,000  ohms.  Bridging  impe- 
Doo:  §000  ohms  with  1  db  insertion 
R.  Frequency  is  flat  from  20  to  50,000 


DEFLECTION  YOKE 

fits  IVi-in.  neck  ert's 

Syntronic  Instruments,  Inc.,  100 
Industrial  Rd.,  Addison,  Ill.,  has 
designed  a  magnetic  deflection  yoke 
for  military  and  oscilloscope  ap¬ 
plications.  Type  Y15-5  is  especially 
suited  to  push-pull  applications  re¬ 
quiring  maximum  resolution  and 
high  efficiency.  It  is  available  in 
normal,  high  or  extremely  high 
.sensitivity.  The  yoke  is  of  the 
.square  core,  parallel-opposed  mag¬ 
netic-field  ty|)e  and  fits  11-in.  neck 
diameter  c-r  tube.s.  Deflection 
angle  is  up  to  50  deg.  Type  Y15-5  is 


fte  analysis  of  audio  cir- 
riding  a  test  signal  for 

E';  and  frequency  re- 
tion  of  the  coat  of 
■rator.  Designed  to 
io  oscillator. 


7nsfrvm*nfs  of  /oborotory  accuracy 

^  IsllaHn  EL-1  IS  rIvm  csmalsts  Sstolb 


fjlliamson,  Inc 


roff^d  Avenue  •  Upper  Darby,  Pa, 
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available  over  a  wide  rant^e  of  im¬ 
pedances  in  single-ended  or  push- 
pull  combinations. 


CONDUCTOR 

is  flexible,  water-cooled 


Titeflex,  Inc.,  500  Frelinghuysen  [ 
^ve.,  Newark  5,  N.  J.,  has  de-  , 
veloped  a  water-cooled  1-f  con¬ 
ductor  that  (1)  has  the  necessary 
flexibility  to  be  coiled  repeatedly, 
even  in  small  diameters;  (2)  has 
a  large  enough  i.d.  to  carry  3 
gallons  of  water  per  minute  to  cool 
the  coils;  and  (3)  will  carry  low- 
voltage,  high-amperage  current 
with  minimum  power  loss.  An  in¬ 
duction  heating  setup  employing 
these  new  conductors,  used  for  re¬ 
lieving  stresses  in  large  diameter 
pipe,  is  illustrated.  With  these  con¬ 
ductors  the  asbestos  stocking  over 
the  coil  never  deteriorates  from 
excessive  heat  and  therefore  never 
needs  replacement  on  that  score. 


SUPER-REGULATOR 
has  high-gain  d-c  amplifier 

Kalbfell  Laboratories,  Inc.,  1090 
Morena  Blvd.,  San  Diego  10,  Calif. 
Model  121  super-regulator  was  de¬ 
signed  for  use  with  ordinary  regu¬ 
lated  or  unregulated  power  sup¬ 
plies.  It  produces  the  ultimate  in 
power-supply  performance.  It  af¬ 
fords  an  extremely  low  impedance 
d-c  voltage  source  with  very  low 
ripple  and  noi.se  content.  Output 
impedance  is  0.005  ohm  at  d-c  and 
0.001  ohm  for  a-c.  The  unit  em¬ 
ploys  a  '  high-gain  d-c  amplifier 
(gain  in  excess  of  105  db).  It  has 
an  etched-board  type  of  construc- 


Ofliciol  U.  S.  Navy  photograph  ot  submorln*  attack  taaehor. 
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Every  dial  must  work  and  read  1 00%  accurately,  when  you're . . . 

from  Davey  Jones 

When  a  hull  is  all  that’s  between  you  and  enough  water  to  crush 
you  like  a  paper  cup,  there’s  no  tolerating  errors.  Your  instruments 
must  be  unerringly  accurate  — and  have  scientifically  precise  dials 
that  are  easy  to  see,  easy  to  read.  For  it  makes  no  difference  how 
accurate  an  instrument  is,  if  its  readings  are  not  equally  accurate. 

That’s  the  advantage  of  IT.  S.  Radium  dials  and  edge-lighted  panels. 
Their  clean,  modern  lines  are  a  reflection  of  the  “human  engineering’’ 
in  their  design.  For  accurate,  at-a-glance,  readings,  they  have  few, 
if  any  equals. 

Whatever  your  requirements  —  for  dials,  edge-lighted  panels,  or  name¬ 
plates  —  whether  luminous  or  nonluminous  —  and  in  whatever 
materials  or  finishes  you  desire  —  you  name  it,  we  make  it.  Get  the 
finest  — U.  S.  Radium.  Write  or  phone  for  complete  information. 
Dept.  E-11,  U.  S.  Radium  Corp.,  535  Pearl  Street,  New’  York  7,  N.  Y. 


MAKERS  OF:  luminMcanl  Motarialt;  Rodioactivv,  lluerascant,  phosphor- 
•scont  ■  Powdors:  Cothodo-roy  tubo,  tolovision  lubo  *  Rodiuni  Locators: 
Psndonts,  lonsos,  buttons,  scrows,  morkors  *  Static  Eliminators  *  Rodio- 
activo  Foils  —  Alpho-Roy  Ionisation  Sowrcos  ■  X-Ray  Scroons  *  Procossod 
Isotopos  *  Nsutron  Sourcos.  / 
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tion  that  keeps  all  units  within  very 
close  tolerance,  and  also  provides 
increased  life  and  reliability.  No 
electrolytic  capacitors  are  em¬ 
ployed  in  the  operating  circuitry. 
The  unit  is  extremely  useful  where- 
ever  analysis  of  more  than  one 
circuit  operating  from  the  same 
supply  is  being  performed. 


MEASURING  EQUIPMENT 

;y  Coverage —14kc  to  1000  me! 


LIQUID  PLASTIC 

for  component  sealing 

Javex,  P.  O.  Box  646,  Redlands, 
Calif.,  has  announced  a  line  of 
Epoxy  resins  that  are  being  widely 
used  and  accepted  in  the  electronic 
field  for  bonding,  coating  and  en¬ 
capsulation  of  all  types  of  compo¬ 
nents.  Javabond,  the  new  liquid 
plastic,  possesses  excellent  electri¬ 
cal  properties  and  practically  zero 
shrinkage.  Excellent  adhesion  to 
metals,  ceramics  <and  other  mate¬ 
rials,  make  it  possible  to  fulfill  the 
demands  of  unusual  applications. 
It  sets  to  a  hard  consistency,  and 
may  be  extended  or  colored  with 
fillers. 


I4kc  to  250kc 

Commercial  Equivalent  of 
AN/URM-6B. 

Very  low  frequencies. 


ISOkc  to  25fflc 

Commercial  Equivalent  of  AN/PRM-IA. 
Self-contained  batteries.  A.C.  supply 
optional.  Includes  standard  broadcast 
band,  radio  range,  WWV,  and  commu¬ 
nications  frequencies. 


15inc  to  400nic 

Commercial  Equivalent  of 
TS-587/U. 

Frequency  range  includes 
FM  and  TV  Bands. 


TV  BAR  GENERATOR 

covers  18  cps  to  108  me 

Electronic  Mea.surements  Corp., 
280  Lafayette  St.,  New  York,  N.  Y., 
has  announced  a  new  r-f  a-f  crystal 
marker  and  tv  bar  generator.  Mod¬ 
el  700  gives  complete  coverage 
from  18  cps  to  108  me  on  funda¬ 
mentals.  It  provides  a  bar  genera¬ 
tor  for  tv  adjustment  with  a  vari¬ 
able  number  of  bars  available  for 
horizontal  or  vertical  alignment  and 
a  square-wave  generator  to  20  kc. 
It  features  a  Wien  bridge  a-f  oscil¬ 
lator  with  sine-wave  output  from 
18  cps  to  800  kc  and  crystal 


375inc  to  lOOOmc 

Commercial  Equivalent  of 
AN/URM17. 

Frequency  range  includes 
Citizens  Band  and  UHF 
color  TV  Band. 


Ttahtf  littruments  comply  with  test  equipment  requirements 
I  of  swk  radio  interference  specifications  as  MIL-l-6181, 

i  MIL-l-16110.  PRO-MIL-STD  225,  ASA  C63.2.  16E4,  AN-l-24a, 

^  AN-l-42,  AN  I-27a,  MIL  I-6722  and  others. 

STODDART  AIRCRAFT  RADIO  Co.,  Inc. 

6644^  Santa  Monica  Blvd.,  Hollywood  38,  California  •  Hollywood  4*9294 
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marker  and  amplitude  control. 
Other  features  include  individually 
tuned  coils,  constant  r-f  output  im¬ 
pedance,  stepped  r-f  attenuator, 
electrostatically  shielded  trans¬ 
former,  thorough  shielding,  Colpitts 
r-f  oscillator  from  300  kc  to  108 
me  on  fundamentals — up  to  216  me 
on  second  harmonic — and  variable 
percentage  of  modulation. 


F-M/A-M  TUNER 

incorporates  10  tubes 

Pilot  Radio  Corp.,  Long  Island 
City,  N.  Y.  The  AF-824  tuner  has 
a  frequency  range  of  88  to  108  me 
on  f-m  and  540  to  1,700  kc  for  a-m. 
Sensitivity  for  f-m  is  10  |xv  for 
20-db  quieting;  a-m— 10  (iv  for 
0.2-v  output.  Selectivity  on  f-m  is 
6  db  down  at  200  kc;  a-m—  6  db 
down  at  9  kc.  Peak  to  peak  separa¬ 
tion  is  320  kc,  linear  for  190  kc. 
Audio  distortion  is  less  than  0.2 
percent  at  1-v  output.  Maximum 
audio  output  is  3  v.  Power  con¬ 
sumption  is  117  V,  60  cycles,  60 


SI  NOLI  ^ 


fVSWR  *  1 .2  to  300b: 
One  watt  c.w.  p«wer  dij 


Inquiries  are  invited 
concerning  single  pads 
and  turrets  having 
other  characteristics 


l-F  TRANSFORMER 
with  single  end  tuning 

Electrometric  Co.,  Woodstock,  Ill. 
Tuning  both  coils  from  the  same 
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For  Parts  that  must  be 
TAKEN  OFF  —  PUT  BACK  —  BUTTONED  TIOHT 


LION  FASTENERS 


end  is  one  important  feature  of  a 
new  miniature  i-f  transformer  type 
TXlOO,  now  available,  both  coils 
can  be  tuned  either  from  the  top  or 
from  the  bottom.  This  permits 
faster  set  alignment,  reducing 
radio  set  production  costs.  Another 
result  is  a  greater  freedom  of  radio 
chassis  design.  Field  trouble  is 
minimized  because  all  connections 
are  soldered.  Coil  leads  are  not  sub¬ 
ject  to  breakage  because  they  are 
soldered  directly  to  the  tops  of  the 
terminals.  High  Q  is  the  result  of 
a  unique  delay-line-type  winding. 
Because  the  type  TXlOO  is  tempera¬ 
ture  compensated  for  low  drift,  it 
delivers  constant  high  performance 
over  a  wide  temperature  range.  It 
can  be  used  for  any  application  re¬ 
quiring  a  5-in.  i-f  transformer;  and 
is  available  in  a  wide  range  of  in¬ 
ductances  and  Q’s  for  a-m,  f-m,  tv 
and  military  applications. 


LOCKS  TIGHT  WITH  A  QUARTER  TURN 

Always  at  correct  fettsion 

Lion  Fasteners  are  right  for  buttoning  parts  that  must  be  removed 
repeatedly  for  inspection,  maintenance,  or  other  reasons. 


Vibration  and  shock  can't  loosen  a  Lion  Fastener.  Even  on 
inexperienced  service  man  can't  replace  it  wrong.  A  quarter  turn 
opens  it.  Another  quarter  turn  locks  it.  The  tension  is  designed 
into  if. 


Lion  Fastener  Spring  Assembly  is  quickly  spot  welded  or  riveted 
in  place.  The  stud  cannot  be  lost.  It  is  grommeted  tight  to  the  sheet. 
'They  will  button  sheets  .040  plus  or  .020  minus  over  or  under  standard 
rating.  'The  misalignment  is  os  much  os  .156.  The  one-piece  forged 
stud  is  tested  to  1425  lbs.  Write  today  for  demonstration  kit  and 
application  data. 

TYPICAL  APPLICATIONS:  INSPECTION  PLATES  e  COWLING 
ELECTRICAL  PANELS  •  CABINETS  •  DUCTWORK 

Ofee  DEMONSTRATION  KIT  contains 
sample  Lion  Fasteners  to  help  you  visualize  their 
adaptability  to  yoiu  product.  Write  on  your  company 
letterhead.  No  obligation. 


LION 

FASTENERS,  INC.  _ 

MAIN  ST.,  HONEOYE  FALLS,  N.  Y. 


fn  Caitmda: 

A.  T.  R.  Armstrong  Co.,  50  St.  Clair  Avo.  Watt,  Toronto 


Literature _ 

Induction  Generators.  Ai  Research 
Mfg.  Co.,  Los  Angeles  45,  Calif. 
Operating  principles  of  a  line  of 
induction  generators  for  aircraft 
and  guided  missiles  are  outlined  in 
booklet  No.  EB-3-1.  The  booklet, 
illustrated  with  charts  and  photo¬ 
graphs,  contains  descriptions  of 
design  features,  operating  func¬ 
tion,  performance  characteristics 
and  applications.  In  addition,  equa¬ 
tions  are  supplied  to  allow  modifi¬ 
cation  of  performance  character¬ 
istics. 

C-R  Oscillograph.  Allen  B.  Du¬ 
Mont  Laboratories,  Inc.,  760  Bloom¬ 
field  Ave.,  Clifton,  N.  J.,  has  issued 
a  descriptive  bulletin  on  the  type 
301-A,  a  miniaturized  wide-band 
quantitative  c-r  oscillograph.  The 
bulletin’s  front  cover  is  an  actual- 
size  illustration  of  the  instrument’s 
front  panel,  while  fold-outs  of  the 
bulletin  illustrate  depth  of  instru¬ 
ment,  providing  an  actual-size,  3- 
dimensional  mock-up  of  the  unit. 
Complete  electrical  and  mechanical 
specifications  are  included. 

Electromagnetic  Focus  Coils.  Syn- 
tronic  Instruments,  Inc.,  100  In¬ 
dustrial  Road,  Addison,  Ill.,  has 
available  a  new  catalog  page  illus¬ 
trating  and  describing  two  new 
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electromagnetic  focus  coils.  Type 
KIO,  for  li-in.  neck  diameters,  is 
for  laboratory,  military  and  special- 
purpose  applications.  Type  F30,  for 
2ii-in.  neck  diameters,  is  for  pro¬ 
jection,  laboratory  and  special- 
purpose  applications.  Complete 
technical  information  includes  di¬ 
mensional  drawings  and  electrical 
and  mechanical  data. 


HELPS 


Guided-Missile  Instrumentation. 
Electronic  Engineering  Co.  of  Cali¬ 
fornia,  180  So.  Alvarado  St.,  Los 
Angeles  4,  Calif.  A  24-page  booklet 
discusses  company  facilities  and  ex¬ 
perience  and  also  illustrates  and 
describes  such  equipment  as  timing 
and  firing  systems,  radar  compo¬ 
nents,  a  chain  radar  system, 
telemetering  equipment,  digital 
data-transmission  equipment,  mis¬ 
sile-tracking  optical  equipment, 
plotting  boards  and  data-reduction 
equipment.  Also  included  are  a 
listing  of  government  contracts  and 
plug-in  unit  information. 


That  it  why  RCA  makat 
uta  of  Barnttaad  200 
gph  doubla-affact  Slillt 
in  combination  with 
Barnttaad  1000  gph 
Daminaralitart. 


Vibrator  Power  Supplies.  Collins 
Mfg.  Co.,  726  N.  Kresson  St.,  Balti¬ 
more  5,  Md.  A  single-sheet  bul¬ 
letin  illustrates  and  describes  the 
Vibration  miniature  high-fre¬ 
quency  vibrator  power  supplies. 
The  units  discussed  operate  at  400 
cycles  and  higher;  and  are  designed 
for  input  voltages  from  1.5  to 
32  V  d-c;  for  outputs,  400-cycle  a-c 
or  filtered  h-v  d-c.  Included  are 
specifications  for  the  representa¬ 
tive,  custom-designed  model  VC2-4. 


SIGNAL 

SPLIHER 


LIKE 

THOUSANDS  OF 
PLANTS  THE  WORLD 
OYER  MAKE  USE  OF 
BARNSTEAD  EQUIP¬ 
MENT  FOR  OBTAINING 
PURE  WATER 


If  you  use  water,  in  any  of  countless 
manufacturing  and  processing  operations, 
you  will  find  that  Barnstead  equipment 
producing  either  demineralized  or  dis* 
tilled  water,  or  both,  will  insure  better 
products,  consistent  results,  fewer  rejects; 
and  will  cut  your  costs  in  many  ways. 
Join  the  thousands  of  companies  the 
world  over  who  look  to  Barnstead  for  the 
solution  to  their  Pure  Water  problems 
Write  today  stating  your  problem.  Our 
engineers  will  make  recommendations 
without  obligation  .  .  .  recommendations 
that  will  cut  costs  and  increase 
production. 


Electronic  Parts  Catalog.  Radio 
Shack  Corp.,  167  Washington  St., 
Boston  8,  Mass.  The  224-page  edi¬ 
tion  of  the  1954  electronic  parts 
mail-order  catalog  includes  a  32- 
page  rotogravure  section  covering 
high-fidelity  custom  music  systems. 
Highlighting  the  newer  products 
are  extensive  listings  of  transistors 
and  germanium  diodes;  antennas, 
converters  and  test  equipment  for 
uhf-tv;  printed  circuit  components; 
and  radiation  detection  apparatus. 
The  catalog  lists  and  illustrates 
over  30,000  products. 


We  Hike 
Both  . . .  Stills 
inB 

Demineralizers 


Electronic  Equipment  Decals. 
Tekni-Labels  Co.,  232  N.  Glenoaks 
Blvd.,  Burbank,  Calif.,  has  avail¬ 
able  a  booklet  describing  its  elec¬ 
tronic  equipment  decals  for  design 
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Hermetically  Sealed  Compo- 
nentj  That  Perform  Superbly 
and  Laitinqiy  in  Airborne  and 
Ground  Application}. 


AUDIO.  POWER.  PULSE  TRAHSPORMERS 
REACTORS  —  PILTER  NETWORKS 
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I  NEW  PRODUCTS  (continiied) 

laboratories,  engineers,  experi¬ 
menters,  hobbyists,  amateurs  and 
military  services.  It*,  lists  alphabet 
and  trademark  decals.  Designs  in¬ 
cluded  effect  a  great  saving  if  only 
one  item  of  equipment  is  to  be 
marked.  Use  of  these  decals  speeds 
work  also,  because  the  equipment 
can  be  titled  right  at  the  technic¬ 
ian’s  bench.  Included  among  the 
decals  described  are  those  for  dials, 
panel  titles,  tv,  audio,  receiving 
tubes,  transmitters,  instruments 
and  receivers. 

I  Microwave  Test  Equipment.  Doug¬ 
las  Microwave  Co.,  Inc.,  338  E. 
96th  St.,  New  York  28,  N.  Y.,  has 
available  a  catalog  presenting  its 
complete  line  of  precision  micro- 
wave  test  equipment  and  compo- 
!  nent  parts.  The  instruments  de- 
I  scribed  therein  embody  the  latest 
design  improvements  and,  where 
possible,  are  designed  for  broad¬ 
band  applications.  Corrosion  re¬ 
sistance  is  maximized  by  utilizing 
appropriate  electroplating  finishes. 
In  general,  all  conducting  surfaces 
are  silver  plated  and  rhodium 
flashed  to  insure  permanent  high 
conductivity.  Detailed  specifica¬ 
tions  concerning  the  catalog  items 
I  are  available. 

Antennas  and  Boosters.  Channel 
Master  Corp.,  Ellenville,  N.  Y.,  has 
published  an  informative  16-page 
booklet  discussing  the  factors  that 
determine  the  performance  of  tv 
antennas  and  boosters.  Written 
j  specifically  for  the  benefit  of  tv 
I  installation  and  servicemen,  the 
profusely  illustrated  booklet  defines 
;  and  analyzes  gain,  directivity  and 
I  impedance.  It  also  covers  the  four 
:  standards  of  booster  performance — 
gain,  noise  figure,  vswr  and  bal- 
ance-to-unbalance  ratio.  An  ex¬ 
planation  of  how  these  qualities  are 
isolated  and  measured  in  the  labo¬ 
ratory  is  also  included. 

Environmental  Test  Cabinets. 
Hudson  Bay  Division,  Refrigera¬ 
tion  Systems,  Inc.,  646  W.  Wash¬ 
ington  Blvd.,  Chicago  6,  Ill.  De¬ 
scriptive  bulletin  108-102  covers  a 
recently  improved  line  of  environ- 
I  mental  test  cabinets.  The  line  in¬ 
cludes  stratosphere  test  chambers 
for  altitude  simulation  between  at- 
I  mospheric  pressure  and  100,000  ft. 
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HEAT  RESISTANT  WIRES  FOR  EVERY  APPLICATION 


THE  LEWIS  ENGINEERING  CO 


r~ 

NAUGATUCK 


CONNECTICUT 


SOLID  DELAY  LINES  STOP  TIME 


Suitable  for  video  integration,  computers,  time  markers, 
moving  target  indication,  etc. 

LFE  Solid  Delay  Lines  offer  important  advantages  in  obtaining 
precise  delay  intervals  for  pulse  or  modulated  signals: 

Wide  ranges  of  delay  Smooth  pass  band 
Low  attenuation  Wide  temperature  range 

Low  spurious  response  Minimum  size  and  weight 
p  Wide  bandwidth  Rugged  construction 

For  complete  information,  write:  Specialties  Division 


HEATING  UMH 

HEATING  ELEMENT 

RESISTAHa 
LINE  CORO 

THERMOCOUPLE  WIRE 

ASBESTOS  LEAD 
&  HXTURE  WIRE 

INSUUTED 
RESISTANCE  WIRE 

HBERGUS 
INSUUTED  WIRE 

WIRE  TO  ANT 
SPECinCATIONS 


DON'T  DELAY 


Winter  will  soon  be  here  and 
you  will  be  glad  if  you  have 
protected  vulnerable  pipe 
lines  with  Lewis  heating  coble. 
Specially  insulated  Nickel 
Chrome  conductor  will  oper¬ 
ate  satisfactorily  at  500 °F. 


There  is  a  Birtcher  Clamp ...  or  one  cam 
bt  designed . . .  for  every  tube  you  use  or 
intend  to  use. 

Regardless  of  the  type  tube  or  plng-in 
component  your  operation  requires... 
and  regardless  of  the  vibration  and 
impact  to  which  it  will  be  subiected... 
a  Birtcher  Tube  Clamp  will  bold  it 
securely  and  rigidly  in  place. 

Catalog  and  samples  sent  by  return  mail. 


Write  for  quote 


Sand  ifasr  efoctrenic  control,  eomesHmkathnt  or  oppfioara  wir- 
hg  tgodCkatiom  lot  e  toeommoedod  tolution  by  oar  snginaaft. 


Please  send  cacalof  and 
saaaplcs  bjr  retrnn  mail. 
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temiHirature  control  between  —100 
and  +200  F  and  humidity  control 
between  20  and  95  percent.  Each 
of  the  3  types  of  available  units  is 
illustrated.  Views  are  also  in¬ 
cluded  showintf  typical  control,  and 
air-circulating  and  conditioning  ar¬ 
rangements. 


Low  Signal  Level  Performance  of  X'tal  Diodes 

Sensitive  DC-VTVM  and  New  Diode  Tester 
Solve  on  Old  Problem 


On*  of  the  most  puzxiitig  problems  con¬ 
nected  with  germonium  and  silicon  high 
frequency  diodes  is  their  seemingly  unpre¬ 
dictable  behavior  at  low  signol  levels. 
Generally  accepted  diode  specifications, 
such  os  their  voltage  drop  in  the  possing 
direction,  or  leakage  current  in  the  block¬ 
ing  direction,  ore  practically  meaningless, 
as  for  as  rectification,  limiter-action,  mix¬ 
ing-properties  and  other  performance- 


Paper  Tubulars.  Cornell-Uubilier 
Electric  Corp.,  333  Hamilton  Blvd., 
South  Plainfield,  N.  J.  Bulletin 
NB154  covers  the  new  Budroc 
steatite-cased  paper  tubular  capaci¬ 
tors.  The  capacitors  described  are 
of  noninductive  construction  and 
hou.sed  in  a  ceramic  ( steatite)  tube 
with  Polykane  end  seals.  Out¬ 
standing  features,  test  data  and 
average  temperature  characteris¬ 
tics  charts  are  given. 


Six-Channel  Recorder.  Goodyear 
Aircraft  Corp.,  Akron  15,  Ohio,  has 
released  a  4-page  folder  illustrating 
and  describing  model  GN215-R5 
GEDA  6-channel  recorder  that  was 
specifically  developed  as  an  acces- 
.sory  to  analog  computers.  The 
unit  discussed  is  particularly 
adapted  to  the  recording  of  solu¬ 
tions  to  complex  dynamic  problems 
and  the  testing  of  such  devices  as 
.servomechanisms.  Complete  techni¬ 
cal  specifications  are  given. 


chorocttristic*  of  thctc  diodei  of  low  sig¬ 
nal  Icvals  are  concerned.  For  instonce,  o 
certain  diode,  when  being  fed  on  RF  signal 
of  25mV,  may  show  a  DC  output  of  9mV 
while  another  seemingly  identicol  diode 
may  generate  only  3mV.  Yet,  both  will  fully 
meet  the  same  specifications  published  for 
their  porticulor  type.  The  simple  reason  for 
this  omosing  discrepancy  is  thot  our  pres¬ 
ent,  generally  accepted,  diode  specifica¬ 


tions  ore  based  on  high  signal  level 
measurements. 

Many  users  of  X'tol  diodes  hove  there¬ 
fore  developed  o  hobit  of  selecting  their 
diodes  for  low  level-operation  by  picking 
the  apparently  most  efficient  ones  from 
whatever  diode-supply  may  be  ovoiloble. 
Often  0  domoged  "star  performer"  seems 
irreploceable. 

This  unsatisfactory,  haphazard  situation 
has  led  our  compony  to  the  development  of 
0  new  low-level  diode  tester,  type  MV- 
177,  shown  above.  It  feeds  on  accurately 
measured  AC  signal  into  the  crystal,  while 
its  DC  output  is  measured  with  on  MV- 
17B  millivoltmeter.  The  meter  is  sensitive 
enough  (ImV  full  scolel  to  show  DC  out¬ 
puts  of  "good"  diodes,  down  to  AC  input 
levels  of  ImV,  where  rectification  effi¬ 
ciency  moy  be  2%  or  less  (see  DC  output 
vs.  AC  input  curve  for  typical  "good"  and 
"bod"  diodes,  on  the  left). 

This  is  but  one  example  showing  how 
the  high  sensitivity  of  the  MV-17B  DC 
millivoltmeter  con  be  put  to  practical  use. 
For  further  information  concerning  this 
unusual  VTVM  and  its  numerous  research 
applications,  also,  if  desired,  o  complete 
description  of  the  Low  Level  Diode  Tester, 
write  to: 


Piston  Capacitors.  JFD  Mfg.  Co., 
Inc.,  6101  16th  Ave.,  Brooklyn  4, 
N.  Y.,  has  available  a  new  4-page 
brochure.  No.  220,  on  piston-type 
variable  trimmer  capacitors  for  in¬ 
dustrial,  military,  experimental  and 
radio  trade  requirements.  Also 
available  is  a  one-page  flyer  (form 
No.  226)  detailing  the  company’s 
new  miniature  uhf  piston  capacitor 
— the  Mighty  Midget  model  VC3-G 
— complete  with  capacitance  range, 
dielectric  details,  figures  on  mois¬ 
ture  resistance,  temperature  coeffi¬ 
cient  of  capacitance  and  universal 
mounting. 


Transistor  Manual.  CBS-Hytron, 
A  Division  of  the  Columbia  Broad¬ 
casting  System,  Inc.,  Danvers, 
'Mass.  Profusely  illustrated,  the 
new  8-page  transistor  manual  is  in 
three  parts — theory,  data  and  ap¬ 
plication.  It  contains  nine  different 
basic  transistor  applications.  Both 
point-contact  and  junction  transis¬ 
tor  operation  are  explained  by 


Millivac  Instrument  Corporation 

S.O.  BOX  997,  444  SECOND  STREET,  SCHENECTADY,  NEW  YORK 
"Time  Progresses,  So  Do  ITV” 
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COIL  BOBBINS 


ELASTIC  STOP  NUT  CORPORATION  OF  AMERICA 

1037  Newark  Avenue,  Elizabeth,  New  Jersey 
Pioneers  m  pntumatic  timing 


DIVISION 


channel 

MOUNT 


STYPOL 

ENCAPSULATED 


lERMETICALLY 

sealed 


PRECISION  PAPER  TUBE  CO 


297  North  7th  St..  Brooklyn  11.  N.  Y 


Trademark 


TIME  DELAY 
RELAYS 


Single  units  for  applications  requiring  O  sequence  of  time  delay 
relay  periods  — such  as  sequential  starting  of  motors— or  an  ad¬ 
justable  momentary  impulse,  as  in  operating  air  valves  of  air  cylin¬ 
ders  on  indexing  machines.  Time  delay  range  of  from  0.1  seconds 
to  10  or  more  minutes,  with  a  secondary  delay  period  up  to  15 
seconds.  Compoct,  lightweight  pneumatically  timed  units,  low  in 
cost  and  remarkably  versatile. 

Write  for  specifications  — and  ask  our  application  engineers  for 
help  with  your  timing  problem.  Address  Dept.  A7-114. 


improve  your 


•  Quality  Controlled 

•  Greater  Insulation 

•  Better  Heat  Dissipation 

•  Higher  Moisture  Resistance 

•  15  to  20%  Stronger 

•  Lighter  Weight 

•  More  Winding  Space 

PRECISION  Coil  Bobbins  ore  finished 
to  your  exact  specifications.  ,Only  the 
finest  dielectric  materials  are  used. 

Cores  furnished  in  an  infinite  variety 
of  sizes  and  shapes — kraft,  fish  paper, 
ocetate,  combinations,  or  phenol  im- 
pregnoted  materials.  Flanges  cut  to 
specifications — plain  or  fitted  with 
leads,  slots  or  holes;  embossed  or 
recessed. 


A  DEPENDABLE  SOURCE 
FOR 

TRANSFORMERS 

MIL-T-27  &  COMMERCIAL 


•  Pu/se 

•  Audio 

•  Power 

•  Filter  Choke 

•  Filament 

•  RF  Cells 


Send  ipttHIcationt  ter 
tree  sompte  end  re¬ 
quest  new  Arbor  Lht 
et  ever  2000  sizes. 


Custom  Built  to 
your  SpecifieotioM 


2041  W.  Charleston  St.  Chicago  47,  III. 
Plont  No.  2,  79  Chapel  St.,  Hartford,  Conn. 
Also  MIrs.  ot  Precision  Poper  Tubes 
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NEW  PRODUCTS 


vacuum-tube  analogy.  AIho  clearly 
described  are  conduction  by  holes, 
and  pnp  and  npn  transistors.  Re¬ 
duction  of  equipment  size,  elimina¬ 
tion  of  filament-power  require¬ 
ments,  instantaneous  operation  and 
exceptionally  long  life  are  among 
the  advantages  cited.  Included  in 
the  manual’s  application  section, 
which  constitutes  an  introduction 
to  transistor  circuitry,  are  hearing- 
aid  and  radio-receiving  circuits  that 
employ  transistors  and  a  circuit  for 
use  in  switching  applications. 


For  PrecUion  Frequency  Control 


Electrical  Insulation  Price  Cata¬ 
log.  Insulation  Manufacturers 
Corp.,  565  W.  Washington  Blvd., 
Chicago  6,  Ill.,  has  available  a  new 
140-page  catalog  including  informa¬ 
tion  on  standard  put-ups,  terms 
and  aggregation  policies.  A  table 
of  contents  and  an  alphabetical 
product  index  serve  as  guides  to 
product  prices  in  12  different  sec¬ 
tions.  The  catalog  includes  prices 
on  such  material  as:  cords  and 
twines,  untreated  woven  tapes, 
sleevings  and  tubings,  paper  and 
paper  products,  slot  wedges,  rein¬ 
forced  or  laminated  plastics,  vul¬ 
canized  fibre,  plastic  or  resinous 
films,  pressure-sensitive  tapes,  var¬ 
nishes  and  compounds,  mica  prod¬ 
ucts,  varnished  fabrics  and  paper 
combinations  and  miscellaneous  ma¬ 
terials. 


CRYSTAL  TYPES 


FC-11:  too  to  20,000  ka/MC.  Avoikiblo  in 
Holdtrt:  No.  F-M5,  F-«09,  F-412,  F-700,  or 
FU. 

FC-2};  10  to  100  rngt/ioc.  In  Holdtrt;  F-10, 
F-U,  F-M5,  F-009,  Ml  2,  or  F-700. 

FC-2S;  200  to  500  kci/ioc.  HoMort:  F-U, 
F-«0S,  F-M9,  FUI2,  or  F-700. 

FC-37:  90  to  250  kc«/MC.  Avoiloblt  in 
HoMort:  No.  F-13  of  F-U. 

FC-100  :  90  to  200  ku/ioc.  Hoider:  F-U. 

.  HoUft  lllyitniwd  meiual  tiny. 


Packaged  Plug-In  Circuits.  Elec¬ 
tronic  Engineering  Co.  of  Calif., 
180  South  Alvarado  St,,  Los  An¬ 
geles  57,  Calif.  A  new  line  of 
packaged  plug-in  circuits  which 
may  be  taken  apart  is  described  in 
a  new  12-page  brochure  that  tells 
how  the  units  were  designed,  ad¬ 
vantages  in  their  use,  applications 
and  specifications  for  the  20  off- 
the-shelf  versions.  The  brochure 
also  lists  26  other  types  of  plug-in 
circuits  that  are  available  on  spe¬ 
cial  order  plus  information  on  how 
the  new  take-apart  units  may  be 
used  to  advantage  in  all  types  of 
electronic  equipment. 


All  Crystals  calibrated  to  .0025%  or  better 
of  specified  frequency  into  a  32  mmf  load 
unless  otherwise  ordered. 


QUALITY  •  SPEED 

for  complete  details  and  prices 
write  .  . .  wire  ...  or  phone  .  . . 


Transformers.  Chicago  Standard 
Transformer  Corp.,  Addison  and 
Elston,  Chicago  18,  Ill.,  has  released 
a  new  catalog  sheet,  bulletin  467. 
The  publication  describes  6  trans¬ 
formers  recently  added  to  the  com- 


18  North  Loo,  Oklahoma  City,  Okla. 
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SERIES  6918  or  6924 

RACKS 

by  PAR-METAl 


Indicating  Meter 
Gives  Automatic 
Direct  Control 


or  2r  Um,  for  tT'  WIDE  PANaS 

•  PantI  Spaces:  61%",  70",  or  77”  high. 

•  Finished  in  Prim*  Coot,  Block  Wrinkl*,  Gny 
locqiwr,  Gr*y  Wrinkl*. 

•  Series  6918  or  6924  Rocks  may  be  used  in 
"rows"  or  "gangs,"  os  comer  trims  or*  r*> 
movable  from  front  of  cabinet. 

•  Standard  shelves  and  roller  trucks  are  manu¬ 
factured  by  us  for  us*  with  these  Rocks. 

THtSt  RACKS  ARC  MODCRATCiy  PRICCO 
end  AVAJURtf  fOR  SHIPtUNT  FROM  STOCK 
flmtai  M  ttectronic  prodsett  Consult  Pw-Motsl  (or 

RACKS  •  CABINETS  Sii-TNiiics,  kK^  *ne«|.  ri. 


This  Coetoel  Meter  RMoy  provides  s*bsMto. 
direct  cmilrol  lor  alarm  and  outomotic  shot- 
oii,  or  coaUnnons  on-ond-oH  circnll  interro^ 
Hon  on  Vk  uA.  or  0.1  MV. 


It  operatse  direct  on  the  low  power  (OA 
microampere.  0.1  millivolt)  outpnl  oi  photo 
cells,  resistance  bulb*,  and  thermoconples 
without  intermedial*  circuitry,  omd  will  pro* 
vide  hi-Usoit  lo-limU.  or  hi-and4o-llmlt  con* 
troL 


PRODUCTS  CORPORATION 

32-62  ~  49th  ST..  LONG  tSlANO  CITY  3.  N.  Y. 
Tol:  ASiMie  t-eeos 

lipert  Dopf.t  Recto  l■l•cMtle•ol  Cerp. 
IS  CmI  40  SlTMt.  Nm  Ywt  to,  H.  V. 


Model  451-C 


Platinum  alloy  mlcro-conlocls  or*  mounted 
on  Ih*  lewolod  moving  coll  armature-type 
Indicating  movement  and  stationary  indica¬ 
tor.  The  contacts  lock  in  by  a  holding  coH 
in  the  relay  at  the  pre-set  value  to  doe*  the 
control  drcult.  The  meter  resets  electricolly 
.  .  .  requires  no  solenoid  or  pusher. 


The  contacts  ore  released  by  interrupting  the 
locking  dreuit.  either  mannaUy  or  by  auto¬ 
matic  interruptor.  The  contact  locking  ar¬ 
rangement  assures  positive  contact  without 
Hooting  or  contact  chatter.  Spring  action  pro¬ 
vides  cleon  break. 


Model  4S1-C  (shown)  hos  a  lull  scale  4”  tO* 
ore  with  ranges  oi  0-20  sslcroamperes  or  0-S 
mlUivoIls.  It  is  also  avaUable  in  compensated 
temperoturo  milUvoltmeters.  Models  3S1-C 
and  281-C  also  hove  o  full  SO*  arc.  The 
meters  are  sensitive  to  changes  of  less  dian 
1  %  oi  scale  range.  Dliierential  between 
make  and  br*<xk  is  less  than  1%. 


Contact  Meter  Beloys  are  used  in  electronic 
equipment  industrial  speed-feed  controls, 
chemical  process  titration  and  temperature 
controls,  radiation  warning  ond  control  de¬ 
vices.  digital  computers,  auto-switching  oi 
stondby  microwave  equipment 


Ilectrefik  Parts  Menufactorina  C*.,  hm 
$0$  TStk  P..  IMwi  CHy,  N.  J. 

Send  me  cepy  ef  yeer  brechur*. 


Your  products  con  | 
AmUa  only  bo  os  good  os  | 

I 

HIF  Into  MiomI  | 

*»I0  US  YOUR  BUIIfRiNTS  or  I 
SHORaTlONS  rot  QOOTATIONSI  R 


Unbreokoble  cleor  plastic  cose  and  lorge- 
scale  easy-reading  dial  with  rugged  shock- 
resistant  construction,  for  further  specifica¬ 
tions  write  or  coll  Bradley  Thompson.  As¬ 
sembly  Products.  Inc..  Chagrin  Falls  43.  Ohio. 
Phone  Chagrin  Falls  77374. 
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Easily  fha  most  aconomical  Insulating  tubing  and  slaaving  for  commarclal  usa  ...  equally 
and  ideally  suitable  for  the  insulation  demands  of  Classes  A  &  B.  Separata  A  &  B  Inventories 
unnecessary  —  space  and  dollars  saved  whan  you  use  TURBOTUF. 


Easily  the  finest  insulating  tubing  and  sleeving  —  Meets  exacting  spacifications  for  durable 
resistance  to  Icy  or  sweltering  temperatures  .  .  .  made  of  superior  materials  to  give  long 
wear  —  won't  crack,  band,  chip,  or  peal  under  rigorous  abrasion  .  .  .  axcallant  pliability  — 
can  be  knotted,  bant,  tugged  at,  stamped  on  — springs  back  in  perfect  condition  .  .  .  easiar 
to  handle  because  of  its  uniformity  .  .  .  won't  fray  .  .  .  not  affected  by  oils,  alcohols, 
alkalies  and  weak  acids  —  high  dialactric  strength  and  long  life. 

PROnCT  YOUR  EQUIPMENT  —  SAVE  MONEY  —  GET  "DOUME  FEATURE"  TURBOTUF 


Insulating  Material 


The  William 


TURBO 


BRAND 


D«pt.  E-11  Willimantic,  Conn.,  U.S.A. 


Specialists  Since  1920 

and  Co.,  Inc. 

Tel.  HArrison  3-1661 


TURBOTUF  Insulating  Tubing  and  Slaaving  *  TURBO  Insulated  Wires  * 
Wire  Markers  *  Extruded  Tubing  *  Varnished  Saturated  Slaaving  and 
Tubing  •  Cambric  Cloths,  Tapes,  Papers  *  Mice 


SALES  REPRESENTATIVES  IN  PRINCIPAL  CITIES 


NEW  PRODUCTS  (coatinucd) 

pany’s  line  of  stock  components. 
Complete  electrical  and  physi¬ 
cal  specifications  are  listed  for 
three  power  transformers:  P-6348, 
PC8422  and  PM8422;  two  audio 
output  transformers:  A-3337  and 
A-3839 ;  and  a  heavy-duty  plate 
transformer,  P-8044,  for  amateur 
use. 

Photo-Recordinfc  Manual.  Allen  B. 
DuMont  Laboratories,  Inc.,  760 
Bloomfield  Ave.,  Clifton,  N.  J.  A 
36-page  manual  offers  a  complete 
review  of  the  problems  and  asso¬ 
ciated  solutions  encountered  in  pho¬ 
tographing  c-r  patterns.  The  publi¬ 
cation  is  profusely  illustrated  with 
actual  photo-recordings,  scales, 
graphs  and  diagrammatic  sketches. 
In  addition  to  technique  informa¬ 
tion,  it  contains  complete  descrip¬ 
tions  and  specifications  of  the  com¬ 
pany’s  line  of  photo-recording 
equipment.  The  manual  is  offered 
to  qualified  personnel  requesting 
copies  on  business  letterheads. 

Instrumentation  For  Research. 
Minneapolis-Honeywell  Regulator 
Co.,  Wayne  and  Windrim  Aves., 
Philadelphia  44,  Pa.  The  6-page 
bulletin,  14-1,  describes  various 
electronic  instruments  that  will 
help  speed  research  and  test  prob¬ 
lems.  The  bulletin  briefly  covers 
the  way  such  instruments  can  help 
the  research  man,  and  includes 
descriptions  of  various  servo- 
components  and  accessories  which 
are  also  useful  to  the  research 
and  laboratory  men. 

Feed-Through  Terminals.  The 
Fusite  Corp.,  6000  Fern  view  Ave., 
Cincinnati  13,  Ohio.  A  new  20-page 
catalog  describes  a  complete  line  of 
hermetically  sealed  glass-to-steel 
electrical  feed-through  terminals. 
Ten  different  groups  of  terminals 
are  described  and  drawn  in  detail. 
These  include  such  variations  as 
miniature  singles,  standard  size 
singles,  stand-offs,  threaded  bush¬ 
ing,  multiples,  miniature  multiples, 
plug-ins  and  crystal  can  headers. 
Flange  and  panel  treatments  are 
also  discussed.  Besides  the  listing 
of  the  terminals,  pertinent  infor¬ 
mation  is  also  included  on  specifi¬ 
cations  and  electrode  designs.  Sol¬ 
dering  suggestions  are  described 
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WE  HAVE  THE 

CONNECTIONS 


PORTABLE  D'ARSONVAL 


GALVANOMETER 


FOR  MEASURING  HEMOGLOBIN  con¬ 
tent  of  blood  samples,  the 
entific  Co.  of  Pittsburgh  uses  a  Model 
100  G-M  Galvanometer  in  its  popular 
Elecfro-Hemometer  (at  left).  What¬ 
ever  your  own  particular  instrument 
field,  you  can  achieve  this  same  self- 
contained  portability,  ruggedness  and 
high  sensitivity  with  G-M  Galvanom¬ 
eters.  Complete  catalog  on  request. 


The  Nation  I  leoriing  Vuppliers  of  Color  TV  Equipment 

88  Merrick  Road  Amityville,  N.  Y. 
AMityville  4-4446 


TO  MAKE  BETTER 
TRANSFORMERS 


The  transformer  illustrated  above 
has  16  terminal  connections. 
For  the  electronic  application 
under  which  this  transformer  is 
used,  each  series  of  connections 
must  provide  exact  electrical 
characteristics. 


U  Cintdi:  CoMar  (CaiMtfa)  LU, 
101  Mndw  SL,  Haltu.  ft  t 


4S36  NORTH  KNOX  AVI.,  CHICAGO  41 


ly  Acquiring  Units  ns  Your 
Requirements  Develop. 


1.  BASIC  EQUIPMENT 
Produces  NTSC  encoded 
signals  from  color  bars. 

2.  SUPPLEMENTAL  EQUIP. 
MENT 

Creates  accurately  certified 
NTSC  encoded  pictures 
from  color  transparencies. 
Feeds  phase  equalized  pic* 
ture  and  sound  transmitter. 

3.  RECOMMENDED 
EQUIPMENT  PLUS  FULL 
FACILITIES 

Transmits,  receives,,  moni¬ 
tors  and  analyzes,  compos¬ 
ite  NTSC  color  pictures. 


Our  experience  in  making  pre¬ 
cision  transformers  is  of  long 
standing.  We  welcome  your 
inquiry.  When  transformer 
applications  coll  for  rugged, 
out-of-the-ordinory  service,  a 
design  such  os  this  may  be  the 
answer  to  your  problem. 

ACME  ELECTRIC  CORPORATION 

NUifi  FlAnt:  3I1&  WfAtor  ftt.,  CubiL  N.  V. 
WGGt  Cg— t  ■figinGGrtn^  L«bG.:  137tt  W.  J^Gr* 
•09*  Blvb.,  Lm  AuggIg*.  Calif. 

In  CGWG^n;  Acitig  IlGCtric  Corn..  LM.,  SO  Mortli 
kin#  M.,  Toronto*  Ont. 


In  Use  by  Leading  Receiver,  Tube  and 
Component  Mfrs.;  TV  Broadcasters; 
Research  Laboratories 


lllftstreted  Uferafere  ee  Reqeesf 
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NEW  mODUCTS 


(t— thiw<) 


•  Mlwlafft  wni  Octal 
Sltat 

•  Htn—ticaWy  S««M  hi 
Itatal  Shall 


•  HMtar  ValtatM  «p  ta 
ISOVoltf 

•  Mlyl— ntwitaw  Cue- 
|HWEH< 

•  SwHahto  tar  MWtary 
■ita  htaMtrtal  Vm 

9  llMC|iMlta4  tar  Rputal* 
M«  and  fradstan 


wlA  ^cfofttiftace 
feamxitt  tfaftt  sutpftM 
latger  octal  (days.  I 

W': 

Morm  and  morn  ongl- 
floors  arodmUng  oHm^ 
usos  for  tfcofo  fNWcIso 
and  ruggod  uniH^fo^ 
whkh  formal  rolays  of 
tfco  sisuol  bl-motaf  do^ 
sign  ofton  cannot  do.,, 
such  as: 


G-V 

CONTROLS  INC. 

16  Hollywood  Plaza 
East  Orange,  New  Jersey 


To  receive  techaical  ioformetioo 
on  these  new  eppUcattons,  as  it 
cooM  of  die  press,  tfsuf  our  bill- 
ledn  oo  Tina  Qelav  Relays, 
maU.^coj^  Mow. 


taome  PoaitioH 

Company 

Addrots _ 


TMraMAi. 

RllAV 


O  TOK  WAini  VOITAOI HOPIATKNI 

o  rowR  symv  ovinoAO  none- 

tion 

O  OVU-  01  IMBO-VOITAM  AUM  3 

oicur-orr 

o  low  01  moN  modiiKY  cut-off 


O-V  CONTIOLS  INC.  O  24  Hallywaad  Plan,  last  Oranga,  N.  J. 

Please  send  me  your  bulletin  on  Thermal  Time 
Delay  Relays  and  information  on  new  thermal  relay 
applications.  1  am  particularly  interested  in 


while  short  case  histories  on  the 
use  of  the  terminals  are  included. 

Rivet  Catalog.  Townsend  Co.,  New 
Brighton,  Pa.,  has  issued  a  12-page 
catalog  describing  in  detail  its  com¬ 
plete  line  of  Cherry  Blind  rivets — 
the  rivet  that  is  installed  by  one 
man  from  one  side  of  the  work  and 
is  comparable  to  conventional  rivets 
in  strength  and  installation  speed. 
The  new  catalog  includes  informa¬ 
tion  on  applications,  mechanical 
specifications,  types,  descriptions 
and  data  on  the  rivet  guns  for  ap¬ 
plication,  and  a  list  of  stock  blind 
rivets  available. 

'Transducer.  Statham  Labora¬ 
tories,  Inc.,  12401  West  Olympic 
Blvd.,  Los  Angeles  64,  Calif.  A 
single-sheet  bulletin  covers  the 
model  GI  transducer,  a  research 
tool  designed  for  the  measurement 
of  forces  from  ±1.5  oz  to  ±80  oz 
and  for  the  measurement  of  dis¬ 
placements  of  ±0.0016  in.  In¬ 
cluded  are  an  illustration  and  di¬ 
mensional  diagram,  and  a  selection 
table  showing  force  ranges,  dis¬ 
placement  ranges,  nominal  bridge 
resistances,  rated  input,  full-scale 
open-circuit  outputs  and  natural 
frequencies.  Complete  technical 
specifications  are  given. 

Submicrosecond  Flash  Unit.  Ed- 
gerton,  Germeshausen  &  Grier, 
Inc.,  160  Brookline  Ave.,  Boston, 
Mass.,  has  published  a  4-page  folder 
illustrating  and  describing  the 
type  2307  double-fiash  submicro¬ 
second  flash  unit  for  silhouette  pho¬ 
tography.  The  unit  described  was 
developed  for  the  measurement  of 
the  velocities  and  patterns  of  air 
shock  waves  produced  by  explosives 
or  the  speeds  of  objects  moving  up 
to  8,000  feet  per  second.  The  entire 
electronic  control  equipment  and 
the  optical  system  are  contained  in 
a  metal  case  12  in.  high  x  10  in.  x 
20  in.  long,  weighing  45  lb. 

Electrical  Control.  Micro  Switch, 
Division  of  Minneapolis-Honeywell 
Regulator  Co.,  Freeport,  Ill.  Cata¬ 
log  No.  59  is  a  12-page  booklet 
dealing  with  Microtrip,  an  electric 
clutch  control  for  power  machines. 
The  well  illustrated  booklet  contains 
charts  giving  information  for 
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Two 

Pictures  . . , 

ONE  IS  ART 


INSTRUMENt 
RESISTORS  CO 


John  Oster  Sr 

MANUFACTURING  COMPANY 
AVIATION  DIVISION 
RACINE,  WISCONSIN 


COvvERCt 
AVf  nut 


UNION 
NfW  JERSfV 


APPUCAT/ON  DfSIGNED  PfSISTOPS  FOR  ILECIfONICS  AND  /NS  rPUMf  NT  A  T/ON 


STROHM  SWISS-TYPE  AUTOMATIC 
ac^nced  engineering  design  for  today’s 
toughest  jobs  and  tomorrow’s 
increasing  demands.  Volume  production.  (  Jt 

Extreme  tolerances.  Easy  adaptability.  i 

Moderately  priced! 


Prompt  delivery! 


Esctuwvr  dMnbuiort 


63S  S9ih  STREET.  WEST  NEW  YORK.  N  J. 
N  J  PUnI:  UNion  3-1300  •  NYC;  LOnucra  S-S770 


THE  ECONOMICAL  SOLUTION 
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NEW  PRODUCTS 


(continutd) 


choice  of  the  proper  controls,  aux¬ 
iliaries  and  accessories. 

Anniversary  Booklet.  Insulation 
Manufacturers  Orp.,  565  W.  Wash¬ 
ington  Blvd.,  Chicago  6,  Ill.,  has 
published  a  25th-anniversary  book¬ 
let  that  presents  easy-to-read  infor¬ 
mation  on  company  policies  and 
operations.  One  section  describes 
the  nature  of  IMC  and  how  it  dif¬ 
fers  from  other  companies.  This  is 
followed  by  material  on  products, 
who  supplies  them,  and  their  use. 
Graphic  charts  illustrate  the  com¬ 
pany's  organizational  plan,  sales 
growth  and  sales  territories.  Com¬ 
plete  lists  of  directors,  officers  and 
employees  are  given.  Copies  are 
available  on  request. 


The  Type  2113,  12  Channel  Picture  Signal  Generator  has  been 
specifically  designed  for  production  line  testing  of  TV  receivers. 
Used  in  conjunction  with  the  equipment  listed  below,  the  manu¬ 
facturer  can  produce  his  own  “Indian  Head”  test  pattern  and  is  no 
longer  dependent  on  local  transmissions.  This  signal  generator  has 
also  received  wide  acceptance  for  dealer  demonstrations  of  TV 
receivers  in  areas  where  transmitting  facilities  aie  not  yet  available. 

SPECIFICATIONS 


OUTPUT  SIMALS  AND  UOMCt,  Pktvra  •«<  imM 
L  F.  slfiMb  M  lU  tl  stMiiarA  TV  cfciRiiih.  Pktvr* 
Miftaf  Kwraty  O.OIX;  imiiU  {•rricr  ktttar  tiM* 
±  4.S  l(  tf  “ittiiUarU"  m  iU  ckmuili. 

PKTME  UniU  OUTPUT:  At  iMtl  50,000  Mkrmift 
lata  ■  75  alMi  IcrailMttU  (mxM  c«M«. 

I.  F.  OUTPUT  IMPfOANa:  0«tf«t  It  i*lo  ■  75  vhM 
hmM  (iM*.  Two  an  Iw  m*  •Hii 

75  alMi  tiM*  !•  Mtch  75  ar  JOO  akii  rwthrw 
MitaM  ia^t  circaln. 

VIDFO  INPUT  IHPTDANa;  75  ahiat  daflt  taUaU. 
nOEO  INPUT:  Mlalanna  1  VaH  Patfc  ft  PMk,  Mack 
at|ativi  patarity. 


PtauiE  UUIB  MODUIATKM:  (aaHaaaatly  aartaMa 
0  ta  1756. 

0.  C  lESTOKt:  A  D.C  ratlaiai  It  pratMaU  ta  aiaia- 
Ma  taatlaat  ovarapa  pktata  krif  Maatt  whaa  aiiaf 
prafram  aiatanal  Iw  vMaa  aiaNalatian 
SOUND  (AMIH  OHIATIONi  CaaNaaaatly  variaWa 
0  la  40  1C 

SOUND  MODUUTION:  MaUalallaa  Iraai  400  cpt  la- 
taraal  auUlalar  at  aitanNi  tlpaai  tack  at  aank. 
lapai  aHktf  klfk  laipaOaaca,  aakalaataO,  at  400 
ak*t  kalaacaO.  EHkat  tapal  caa  ka  talaclaO  ky 
traal  paaat  talick. 


These  other  TIC  Instruments  complete  the  ‘‘package” 

VfPt  3120  PICTURE  SIGNAL  GENERATOR:  A  single  channel  TV  transmitter 
for  use  where  a  high  percentage  of  picture  modulation  is  required 
for  checking  inter-carrier  buzz. 

TYPE  1311  VIDEO  DISTRIgUTION  AAAPLIFIER;  A  S  channel  amplifier  recom¬ 
mended  where  multiple  7S  ohm,  unity  gain  outlets  are  desired. 

TYPE  3200  SYNC.  SIGNAL  GENERATOR:  Provides  all  necessary  RTMA  sync, 
blanking  and  drive  signals  plus  linearity  blanking,  in  either  polarity, 
for  monoscope  or  studio  camera  operation. 

TYPE  3300  MONOSCOPE:  A  “must”  for  checking  linearity,  resolution  and 
smear  in  TV  receivers  and  video  distribution  facilities.  Recom¬ 
mended  for  use  with  Type  2200  Sync-Generator. 


Monufoeiurers  of  a  Complete  Line  of  TV  Test  Equipment 

TQt-fnsIrumQrit  Co  tnc. 

728  GARDEN  STREET  •  CARLSTADT,  N  J. 


.  Pyrometer  Supplies.  Minneapolis- 
;  Honeywell  Regulator  Co.,  Wayne 
and  Windrim  Aves.,  Philadelphia 
44,  Pa.,  illustrates  and  describes 
its  pyrometer  supplies  in  the 
newly  revised  buyers  guide,  100-5. 
All  general  thermocouple  as- 
I  semblies  and  components  are 
listed,  as  well  as  many  special- 
purpose  items.  Prices  and  several 
'  pages  on  selection,  care  and  ap¬ 
plication  of  thermocouples  round 
!  out  this  48-page  catalog. 

Production  Engineering.  Design¬ 
ers  for  Industry,  Inc.,  2915  Detroit 
Ave.,  Cleveland  13,  Ohio.  A  4-page 
j  bulletin  gives  a  practical  definition 
j  of*  how  products  are  adapted  to 
'  production-engineering  techniques 
I  which  include  design  analysis,  pro¬ 
duction  processing,  process  specifi¬ 
cation  and  work  simplification.  It 
i  includes  a  description  of  how  these 
services  are  applied  in  the  develop¬ 
ment  and  testing  of  prototype  pro- 
j  duction  models  and  special-purpose 
i  machinery. 

I 

Dual-Beam  C-R  Voltmeter.  Allen 
H.  DuMont  Laboratories,  Inc.,  760 
Bloomfield  Ave.,  Clifton,  N.  J.,  has 
published  a  bulletin  on  the  new 
type  322-A  c-r  oscillograph.  The 
bulletin  contains  complete  techni¬ 
cal  specifications,  description,  and 
photo-recordings  made  with  the  new 
instrument.  The  unit  described  is 
an  improved,  redesigned  counter¬ 
part  of  the  type  322  dual-beam  c-r 
oscillograph  with  the  added  feature 


Type  2113,  12 -Channel 

PICTURE  SIGNAL 
GENERATOR 


for  Production  Testing  and  Closed-Loop  T.V. 


m 
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MAGNA  FINDER 


(paipnl  ponding) 


Available  for  envelope  types  T7,  T8,  MTS, 
T9.  T12,  5T12.  T12ZDI.  STl4.  S14,  ST16. 
T51/2.  TS'/j.MT-IC.  3T19.  Tl4.  ST128CT-9. 


JAMES  IPPOLITO  &  CO..  INC. 

401  CONCORD  AVENUE,  BRONX  54,  N.  Y 


MAGNA  DRIVER  CORP 


Miniature  and  Sub-Miniature 


SUP  RING  ASSEMBLIES 
BRUSH  BLOCK  ASSEMBLIES 
COMMUTATORS 


in  YMf  power 
strewdrivers 

—•SPUDS  WORK 
—  CUTS  COSTS 


and  other 

Electro-Mechanical  Components 


PRECISION  MADE 
TO  YOUR  OWN  SPECIFICATIONS 


Precision  molded  products  with  exacting  tolerances  in 
precious  and  non-precious  solid  metals  of  all  alloys.  All 
types  of  Thermo-Plastic  and  Thermo- Setting  materials. 


Slip  Ring  Astembliei  fabricated  or  on«>pioco  prociiion 
moldod  to  your  tpocifications  in  Nylon,  Kol-F,  Minoral  filled 
Mellamine,  Phenolic,  and  other  materials.  Rings  and  leads 
spot  welded  or  brazed  together  for  positive  electrical  circuit. 


. . .  picks  up  the  screw  . . .  instantly 

fositions  it ...  so  that  with  one- 
and  operation  the  bit  automatic¬ 
ally  enters  the  slot  and  drives  it 
home.  Alnico  magnet  has  ten  times 
the  “pull”  and  holds  screw  firmly 
without  tilting  or  shifting. 

Interchangeable  with  regular  power 
Screwdriver  finders.  Available  for 
all  makes  of  power  drivers 
and  all  sizes  of  screws.  -V 
Thousands  in  use.  [f  x 


Our  Swiss  methods  and  tochniquos  aro  goorod  to 
moot  oxocting  requiromonts.  Wo  invito  your  inquiries. 


COLLECTRON  CORPORATION 

MUrray  Hill  2-8473  •  216  East  45th  Street  e  New  York  17,  N.  Y. 


Magna  Bit  Holdrra*.  Magna- 
Tip  Hand  Screw  Drivers*  and 
Magna-Tip  Hex  Drivers  also 
employ  the  revolutionary, cost¬ 
saving  Magna  principle. 

•U.S.  Pitenl  No.  2,i50.m. 


VACUUM  TUBE 

RETAINERS 


These  retainers  are  used  to  se¬ 
cure  Vacuum  Tubes  and  to  resist 
side  motion  of  Vocuum  Tubes 
used  in  radio  equipment  which 
is  subject  to  shock  and  vibra¬ 
tions.  These  retainers  meet  the 
requirement  of  all  JAN  specifi¬ 
cations.  The  insulated  portion  is 
made  of  a  melamine  bcue  Fibre 
Gloss  Phenol  which  provides  300 
volts  insulation  to  ground  and 
withsfands  a  temperature  of 
350  F.  The  insulated  plate  can 
readily  be  fastened  or  released 
by  hand. 


Manufacturers  of 
Electronic  Components 


W  rite  for  f  aider  95E,  information  and  price* . 
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NEW  PK0DUCT5 


of  built-in  independent  voltage  cali¬ 
bration  for  both  beams,  and  which 
also  incorporates  the  new  tight- 
tolerance  type  6AFP  c-r  tube. 


Toroids  &  Coils.  Burnell  &  Com¬ 
pany,  45  Warburton  Ave.,  Yonkers 
2,  N.  Y.,  has  available  a  12-page 
catalog  which  gives  valuable  and 
complete  information  on  toroids, 
high-quality  coils  and  various  audio 
filter  networks.  It  includes  com¬ 
plete  descriptions,  attenuation  and 
Q  curves  that  will  prove  valuable 
for  equipment  design  engineers. 
Write  for  catalog  101-A. 


Leading  manufacturers  in  the  electronics,  ma¬ 
chinery,  appliance  and  toy  fields  have  been 
saving  substantially  by  using  precision  Multi- 
Swage  parts  instead  of  those  previously 
made  by  turning,  drilling, 
stamping  or  forming. 


Continuous  Level  Indicator. 
Fielden  Instrument  Division,  Rob- 
ertshaw-Fulton  Controls  Co.,  2920 
N.  Fourth  St.,  Philadelphia  88,  Pa. 
The  new  Telstor  electronic  level 
indicator  is  illustrated  and  de¬ 
scribed  in  a  graphic  8-page  bulle¬ 
tin  just  released.  The  instrument 
discussed  features  simplified  cir¬ 
cuitry,  accuracy  to  ±2  percent  and 
continuous  indication  at  remote  or 
local  stations. 


in  BEAD  CHAIN  MAKE  YOUR 

Tiny 

cpneifie#*'®"* 


Th«  advanced  manufacturing 
method  developed  and  used 
exclusively  by  Bead  Chain 
swages  practically  any  type  of 
small  tubular  part  from  flat 
stock  into  precision  forms  with 
positive,  tight  seoms  .  .  .  and 
does  it  Automatically,  If  you 
con  use  high-volume  produc¬ 
tion  ...  we  can  deliver  it  at  a 
much  faster  rate  . .  .  and  at  far 
less  costi  Scrap  is  eliminated! 
Deliveries  to  you  are  depend¬ 
ably  prompti 

We  can  supply  you  with  parts 
that  ore  beoded,  grooved, 
shouldarad  and  mode  with  al¬ 
most  any  matal.  Diamatars  up 
to  V4"»  lengths  to  I  '/*" 

Thb  catalog  con  save 
you  a  lot  of  productions^ 
timo  and  money! 

Writs  for  it  y  rCfffn  ,, 


Attenuator  Bulletin.  Waveline 
Inc.,  Caldwell,  N.  J.,  has  available 
a  new  4-page  brochure  illustrating 
the  company’s  complete  line  of  fixed 
and  variable  attenuators,  covering 
the  frequency  range  from  2,600  to 
26,600  me.  These  attenuators  are 
calibrated  to  ±0.8  db.  Complete 
specifications  and  prices  are  in¬ 
cluded  for  21  types. 

Recording  Potentiometer.  Weston 
Electrical  Instrument  Corp.,  614 
Frelinghuysen  Ave.,  Newark  5, 
N.  J.,  offers  a  new  booklet  that 
fully  illustrates  and  describes  all 
features  of  its  simplified  recording 
potentiometer.  The  instrument  dis¬ 
cussed  is  of  completely  new  design 
with  all  parts  interchangeable, 
with  a  universal  slide  wire  that 
never  needs  changing,  and  which 
permits  chart  speeds  to  be  changed 
on-the-line  by  a  simple  screwdriver 
adjustment. 


GET  PROOF-POSITIVE 
COST  COMPARISONS! 


S«nd  ut  a  bluaprini  or  tompl*  and  quantity 
roquiramant*.  W#  will  quickly  thaw  you  tha  big 
•conomiai  wa  con  dalivar. 


Strain  Gages.  Baldwin-Lima-Ham- 
ilton  Corp.,  Philadelphia  42,  Pa.,  has 
announced  a  rew  price  list  of  SR-4 
strain  gages,  instruments  and  ac¬ 
cessories.  Specifications  for  106 
sires  and  types  of  gages  are  tabu¬ 
lated.  Considerations  in  selecting 


OrlfliMl  md  World's 
larg***  ^•vducof  of  load  CtMin 


HERE  ARE  ONLY  A  FEW  TYPICAL 

TINY  PARTS  MADE  BY  BEAD  CHAIN  S 
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Woot  awra  lafanooMon?  Uta  past  cord  aa  test  poga- 
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HEATH  COMPANY 

BENTON  HARBOR  14, 
MICHIGAN 


NEW 

MULTIME1ER 

KIT 

^6^ 


SIGNAL 
TRACER  KIT 

$23w 


CONDENSER 
CHECKER  KIT 

$1950 


VACUUM  TUU 
VOLTMETER  KIT 

$24m 


CUCnONICS  —  NivRwtRf,  lfS3  Mwt  l•E•fM•fl«l^  Um  rml  m  totf  mr«. 


Imci 


Interested  In  a 
Challenge  As  Great 
As  All  Tomorrew 


you'r*  the  maa  w«  hop*  you  or*, 
yon  now  hav*  a  food  poallloa.  P*f> 
hop*  yon  herr*  not  thought  el  a 
choBf*  but  wlO  considar  th*  right 
opportnaUy. 


You  hoT*  Iroa  S  to  2S  year*  of  mt- 
p*rt*nc*  la  •loctronlci  or  cm  olU*d 
Hold.  Ton  d*sir*  to  do  mor*  them 
lust  carry  aulqamMiti  to  •attoiac- 
tory  conehisloas. 


You  would  opprodat*  an  oppor* 
tuaity  and  th*  "go  ah*ad"  to  pto> 
n**r  .  .  .  with  th*  asaiatoac*  oi 
your  own  ttolf  of  spocioUsta  .  .  . 
you  now  want  to  know  what  you 
personally  cem  ochler*  through 
your  croadv*  englaooring  talent. 


If  you  fill  the**  qualUlcationa.  w* 
hove  on  opportunity  that  will  foa- 
ciaote  you.  You  will  work  on  th* 
d*T*lopm*nl  oi  th*  moat  tnlereatlag 
•lectronica  equipment  with  on*  of 
th*  foremost  engineering  teoms  in 
the  world.  Yon  will  work  la  th* 
Boston  Engineering  LoborototT  lo¬ 
cated  only  minutes  away  from 
Horrord.  HIT  and  Northeastern 
UniTersitles,  entirely  separated 
from  th*  problems  of  prodnctloa. 
Th*  lost  word  in  eqidpment  would 
be  ot  your  fingertips.  No  richer 
benefits  or*  offered  cmywber*  .  .  . 
regordless  of  th*  standards  by 
which  you  measure. 


. . .  Are  YOU  th*  man  w*  or*  seek¬ 
ing?  If  so,  phone  us  or  send  in  a 
resume  to  .  .  . 


Don  Bradley.  PersouaH  Superrlaor 


SYLVANIA 

ELECTRIC  PRODUCTS  INC. 


I  Bostom  EitgiMtriitg  Labontorf 
I  70  Fonyth  Street,  Bottoe,  Man. 

I  PkoN*:  KeesMfe  6-1900 


EISIER  ENGINEERING  CO..  INC. 


751  SeuHi  ISth  St.,  Newark  3.  N.  J 

Neer  Avee  Avenue 


BUILD  YOUR  OWN  —  INCREASE 
KNOWLEDGE  —  SAVE  MONEY  — 
BUY  DIRECT  FROM  MANUFAC¬ 
TURER  .  .  .  Top  quality  instruments  in 
kit  form  featuring  latest  design  and  cir¬ 
cuit  developments.  Completely  detailed 
step-by-step  construction  manual — clear 
pictorials  —  complete  schematics.  All 
sheet  metal  work  punched,  formed  and 
finished.  Low  kit  prices  include  tubes, 
chassis,  cabinet  and  all  necessary  con¬ 
structional  components. 

Kits  for  the  school  —  service  shop  — 
industrial  laboratory  —  hobbyist,  etc. 

.  Write  for  fr 


have  good  prednetten.  and  or* 
oenstaadly  being  impreved  to 
giv*  Bor*  prednsUen. 


Dr.  Charles  Eisler,  Brnidmnt 


TEST  EQUIPMENT 


We  moke  Transformers.  Spot  and  Wire  Bolt 
Welders,  Wire  Cutting  Machinea  and  SOO  odiet 
itoaas.  indispensable  la  your  prodacdoa.  Eisler 
Engineers  or*  constantly  developing  Now 
Equipment.  If  you  prefer  your  own  desigaa. 
let  us  build  them  lor  you.  Writ*  to  Charies 
Eisler  who  hos  served  Th*  Industry  over  13 
years. 


I 


(continued) 


NEW  PRODUCTS 


the  gat^es  are  given  more  fully  than 
in  the  previous  edition.  Cements 
and  waterproofing  equipment  are 
also  included. 


Vacuum<Tube  Insulators.  Ameri¬ 
can  Lava  Corp.,  Chattanooga  5, 
Tenn.  Bulletin  No.  537  deals  with 
internal  insulators  for  electronic 
tubes.  It  gives  the  mechanical  and 
electrical  properties  required  in 
vacuum-tube  insulators.  Lava  and 
synthetic  ceramics  are  then  de¬ 
scribed  in  relation  to  these  require¬ 
ments,  as  well  as  to  necessary  pre¬ 
cision,  design  and  quantity.  The 
back  cover  is  a  property  chart  for 
these  materials. 


THE  PREMIUM  MOLDED  TUBULAR  PAPER  CM 

iA$fm//meef^r/nosfe>csc^^ 


Portable  Potentiometer.  Minne- 
apolis-Honeywell  Regulator  Co., 
Wayne  and  Windrim  Aves.,  Phila¬ 
delphia  44,  Pa.  Bulletin  1210 
covers  the  Brown  portable  poten¬ 
tiometers,  with  direct  reading 
temperature,  millivolt  and  ex¬ 
tended  range  scales.  Wiring  dia¬ 
grams,  instructions,  specifications 
and  special  features  are  also  in¬ 
cluded. 


the  only  molded  paper  tubular 
that  will  consistently  pass  the 
moisture  resistance  requirements 
of  MIL-C*91A  (proposed) 


Strain  Gage.  Statham  Labora¬ 
tories,  Inc.,  12401  W.  Olympic 
Blvd.,  Los  Angeles  64,  Calif.  Bulle¬ 
tin  No.  1.5  fully  illustrates  and 
describes  the  model  SG-1  strain 
gage  that  incorporates  the  ad¬ 
vantage  of  repetitive  use  and 
speed  of  application.  Technical 
specifications  included  list  strain 
ranges,  gage  lengths,  gage  factors, 
nominal  resistance,  input  current, 
maximum  input  voltage  and  cur¬ 
rent,  accuracy  and  linearity,  reso¬ 
lution,  electrical  connection  infor¬ 
mation,  overall  size  and  weight. 


Har«  it  a  papar  tubular  capacitor  that  combinat  ramarkabla 
capacitanca  ttobility  during  haat  cycling  and  lifa  with  phanomanol 
ratittanca  to  moittura,  avan  undar  axtandad  axpotura  to  high 
humidity  and  tamparatura. 

Tha  Talachlaf  it  brand  naw,  intida  and  out.  It  combinat  a  naw 
tolid  dialactric  impragnant,  davalopad  atpacially  for  thit 
opplicotion,  with  Songamo't  fomout  Humiditita  molding  motariol. 

A  componion  to  tha  fomout  Songamo  Radtkin,  tha  naw 
Talachiaf  it  o  pramium  quality  moldad  tubular,  atpacially 
daiignad  to  maat  rigid  tpacificotiont  to  tough  that  no 
proviouily  oxitting  papar  tubular  could  opprooch  thorn. 

Thato  moldad  capocitort,  whan  tattad  at  pratcribad  by 
tpocifkation  MIL-C-91A  (propotad),  haVa  a  final  intulation 
ratittanca  valua  which  far  axcaadi  tpacificotiont,  ond  it  10  to 
15  timat  graotor  than  thoia  moldad  in  any  othar  matarial. 

j  Full  Information  it  givan  in  our  Enginaaring  Data 
Shaat  on  Talachiaf.  Sand  for  your  copy  todoy. 


Tube  Shield  Evaluation.  Interna¬ 
tional  Electronic  Research  Corp., 
175  West  Magnolia  Blvd.,  Bur¬ 
bank,  Calif.  Technical  Report 
53-174,  initiated  by  the  Electronic 
Components  Laboratory,  Wright- 
Patterson  AFB,  Ohio,  is  an  evalua¬ 
tion  of  shields  for  cooling  miniature 
electron  tube  types.  The  rela¬ 
tive  cooling  effected  by  JAN  type 
nickel  plated  shields  for  JAN-S- 
28A,  black  finish  JAN  shields  with 
window  cutouts,  and  by  tubes 
without  shields  is  compared  with 
a  new  Sample-X  type  shield.  It 
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TUNGSTEN  LEAD-IN  WIRES 


Quality  leads  moke  quality  tiibes  .  .  .  and  for  over  30 
years  The  Engineering  Co.,  under  personal  supervision  of 
Daniel  Kondc^jian,  has  been  making  quality  precision 
lead-in  wires  for  vacuum  tight  seals,  for  lamps,  radio  tubes, 
electronic  devices  and  other  special  applications.  Precision 
machines,  cap>able  of  holding  these  fine  wires  so  that 
they  ore  accurately  located  and  carefully  spaced,  assure 
high  operating  efficiency  and  uniformity  in  the  finished 
product. 

Parts  ore  made  to  customer's  blue  prints  or  specifications. 
Specializing  in  leads  of  tungsten,  moly,  nickel,  nickel  clad 
copper  and  copper  alloys.  ‘  Send  us  yovu  blue  prints  or 
specifications.  Rovar  leads  and  stampings. 


ELECTRON  TUBE  BASES 


The  quality  and  performance  of  electron  tubes  depend 
upon  quality  txues  and  cops.  We  moke  all  types,  including 
on  all-gloz^  ceramic  base.  Ovur  hydrogen-tube  bases  go 
up  to  6.25  diameter.  Precision  equipment  and  careful  inspec¬ 
tion  in  our  plant  assure  the  finest  quality  in  caps  and  bases.  $ 
Om  engineers  will  be  happy  to  serve  you  in  any  problem. 


THE  ENGINEERING  CO. 

"27  WPIGHT  STREET^  NEWARK  S  NEW  JERSEY 


NCW  PRODUCTS  le*«tiw»S) 


i  was  found  that  the  desifirn  of  the 
present  military  type  shields  does 
not  adequately  take  heat  dissipa¬ 
tion  from  electron  tubes  into  con¬ 
sideration.  The  new  Sample-X 
tsrpe  shield  will  provide  better 
’  cooling  and  greater  reliability 
than  any  other  shields  or  mounting 
procedures  for  miniature  tubes 
presently  being  used  in  military 
'  electronic  equipments. 

'  Paste  Solder  and  Brazing  Alloys. 

Fusion  Engineering,  4504  Superior 
i  Ave.,  Cleveland  3,  Ohio,  announces 
I  a  4-page  illustrated  bulletin  de- 
I  scribing  its  line  of  flux-containing 
electrical,  electronic  and  mechanical 
bond  paste  solder  and  brazing  al¬ 
loys,  and  covering  the  new  two- 
part  semiautomatic  soldering  tech¬ 
nique.  A  chart  is  used  to  illustrate 
!  the  melting  ranges  of  each  solder 
and  brazing  alloy  type  and  is  color- 
,  coded  to  indicate  whether  the  paste 
I  alloy  is  designed  for  electrical 
I  or  mechanical  connection.  Line 
j  drawings  of  a  variety  of  parts 
I  show  the  two-part  soldering  method 
i  which  involves  preapplication  of 
paste  to  the  part  with  separate 
heat  application.  This  semiauto¬ 
matic  technique,  possible  only  be¬ 
cause  the  flux  is  contained  in  the 
paste  solder  alloy,  eliminates  much 
of  the  hand  operation  formerly  re¬ 
quired,  greatly  reducing  labor  costs. 
An  automatic  paste  applicator  is 
also  shown  with  a  description  of 
the  company’s  engineering  service 
available  to  mechanize  production 
soldering  operations. 

Printed  Circuit  Controls.  Chicago 
Telephone  Supply  Corp.,  Elkhart, 
Ind.  A  new  line  of  variable  re- 
.  sistors  designed  primarily  for  mass 
production  radio  or  tv  printed  cir- 
;  cuit  applications  is  illustrated  and 
completely  described  in  data  sheet 
166  now  available.  Diagrams  are 
'  included  showing  how  ample  spac- 
I  ing  between  printed  circuit  termi- 
I  nal  openings  provides  adequate 
I  clearance  for  circuit  paths  for  the 
miniature  type  U70  series,  type 
U45  series,  type  GC-U45  series 
with  spst  switch  and  type  WF-U46 
series  with  dpst  switch.  Complete 
technical  data  are  given,  including 
resistance  range,  standard  tapers. 
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Volume  28  in 
The  Massachusetts 
Institute  of 
Technology 


THE  M.  I.  T.  aADIATION  LABOEATOaV 
•  acaiea  >»*•  be«o  KknowMcad  •»  »  "moim- 
DMBUl"  work  In  lU  field:  It  li  dow  mate  eenyleU 
witk  the  eddlUao  of  an  axUnUn  and  eanrans 
preparad  Index.  Thouanda  of  enttiei  nttr  sea  to 
faoU.  Feeeareh  findinia,  a^  oooelaUona-^  ndna 
of  raw  material  waltlns  to  !>•  n»e<I  ^  today^a  aaul- 
neera  and  tachnldana.  Tlie  Ir  >x  haa  bM  eoi^ 
plied  wlUi  the  neada  of  tha  aastoM  to 

ndnd.  It  U  mota  than  a  oomtolaUca  ot  ^  IT 
aparatr  todexea:  Ifa  a  oompreha^ra  (ulda  ^ 
dined  to  lire  you  the  tofornatlMi.^^. 
qiitckly  and  eorrertly.  CampMad,  ^  .lt*jto_Waaagt 
lldlta^  Dlraetar.  ELECTbSwICT,  .WUCLEOW.ICI, 

ISO  pp..  a*ar  lO.OM  eatrlae,  availaMa  aaparalaly  at 

sa.se. 

Iiidax  cnaaelataa  and  wuHIm  tMi  BrMt 
iariaa  of  2S  vokiaaaa 

I.  Radar  Syatem  . .  • 

».  Radar  Alda  to  Navliatlon .  •  •0 

S.  Radar  Beacona . 

4.  Loran  .  J  O® 

J.  Pulae  Oenoratora .  J-J® 

t.  Mterowaaa  Maenatrona  . 10.00 

7.  Klyatrona  A  Mlcrowava  TrIodea .  8.00 

1.  Prin,  of  Microwave  Clrcnlta .  8.80 

8.  Microwave  Trana.  Clrcnlta .  8.10 

0.  Wavofulda  Hdbk .  8.00 

1.  Taehnlque  of  Mlcrowava  Meaaura- 

menta  . 10.00 

8.  Microwave  Antenna  Theory  and  Da- 

alcn  .  ••00 

8.  Propaeatlon  of  Short  Radio  Wavea. . .  .10.00 

4.  Microwave  Dnplexera .  0.80 

8.  Cryatal  Rectiflera .  0.80 

8.  Mlcrowava  Mlzara .  8.80 

7.  Componenta  Hdbk .  8.00 

8.  Vacuum  Tube  Ampllflera . 10.00 

8.  Waveforma . .10.00 

0.  Electronic  Time  Meaanrementa .  7.80 

1.  Electronic  Inatrumenta  . 10.00 

8.  Cathode  Ray  Tube  Dlaplaya . 10.00 

3.  Microwave  Recelvera  .  8.80 

4.  Threahold  Slenala .  8.00 

8.  Theory  of  Servomechanlama .  8.80 

8.  Radar  Scannera  and  Radomea . 7.00 

!7.  Computine  Mechanlama  and  LJnkacaa.  8.80 

8.  Index .  4.80 

-  SPECIAL  PRICE  - 

Save  822  ea  Hm  total  pr4ea  at  8217  tar  28  valaaMa 
LIhranr  price,  when  eamplala  eat  la  arOarad.  It  aaly 
8180,  payaMa  la  laatallaanta  If  yau  wlab. 


10-DAY  FREE  EXAMINATION 


McGraw-Hill  Beak  Ca..  330  W.  42  8t.  NVC  30 
■Staid  me  bookt  clreled  below  for  10  daja'  examina¬ 
tion  on  approral.  In  10  daya  I  will  remit  for 
book(a)  I  keep,  plu.'i  few  centa  deUrery.  and  return 
unwanted  book!*)  poatpald.  iWe  pay  deUrery  It 
you  remit  with  thla  coupon :  tame  return  prlrlli'ie.  i 

1  2  3  4  5  6  7 

•  9  10  11  12  13  14 

IS  16  17  IS  19  20  21 

22  23  24  25  26  27  2S 


I— I  SERIES,  88  Tolumaa,  for  10  00X1*  examine  - 
UcD  on  approral.  In  10  daya  I  win  aand  my  flrat 
payment  of  >43,  plua  daUeery,  then  880  a  month 
until  the  apevlel  prlee  of  81*8  la  paid.  (We  pa.v 
$A84  deUrery  charpe  If  yon  raodt  Orat  payment 
with  coupon;  aama  return  prlrUepa.) 


Addreu  . A. 


City  . Zone _ State. 
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U.  G.  CONNECTORS 

Our  Coaxial  Cable 
Connectors  Meet  All 
Government  Specifications 

A  All  ORDERS  DELIVERED  PRDMPTLY  ir 

Manufacturers  of 
Highest  Quality  Connectors 

ALLIED  INDUSTRIES,  INC. 

1023  S.  21st  SHEET 
lOUISVIUE  10.  KY. 

Phoif  Arlington  4640 


RAPID  ELECTRIC 
SELENIUM  RECTIFIERS 


FOR  GENERAL 
POWER  NEEDS 
RAPID  noorJIM^Is 

•  High  Efficiency 

•  Single-knob  Conirolt 

•  luilt  in  Eroicclive  Circuita 

•  Euiy  lo  Inaloll 

•  No  AAoinlenance 

Kapifl  tloOrlf  Ce.  mokot 
Sefenfwm  ffecfflfert  In  pliet 
from  1 0  lo  1 0,000  ampt.  DC 
owfpvf  ef  4etiro4  velfaget. 


RAPID  B0tKkAll0d$l 

•  Contplololy  Self-Contained 

•  Portable 

•  Conlinuovaty  Variable 
ConIroU 

•  Full  Metering 

•  No  AAointananc# 


ENOfNiniNO  sravici 

Our  engineering  deportpienl  It  avaitable  for  contultalion  on  any 
opplicalion  of  Direct  Current  Power  Supptiei.  Avail  youraelf  oF 
Ifiii  profettionol  service  without  obligation. 

TNI  NAMmATI  THAT  fMiANS*AC*#  4 


'  t 


RAPID  ELECTRIC  COMPANY 


789$  MirfrllPtr^dkn  R«,.,(J  •  K  .  it-'-  r.  i  S  T  .  fKona  f. 


I 


Wont  nwre  InfemNitleol  Ute  pest  coi4  OB  M  pO^A 


HERMETICALLY  SEALED 
TO  MIL-T.27  SPECIFICATIONS 


NYT  offers  a  wide  variety  of  transformer  types  to  meet 
military  and  civilian  specifications,  designed  and  manu¬ 
factured  by  specialists  in  transformer  development* 

Latest  NYT  service  for  customers  is  a  complete  test 
laboratory  equipped  and  approved  for  on-tbe-spot 
MIL-T-27  testing  and  faster  approvals. 


NEW  MODUCTS  Uonfinued) 

angle  of  rotation,  wattage,  switches 
available,  shaft  diameter,  shaft 
length,  screwdriver  slot  dimensions, 
knob  flat  dimensions,  mounting 
bushing  dimensions  and  knurled 
and  slotted  shafts  information. 

Vibration  Isolators.  The  Barry 
Corp.,  807  Pleasant  St„  Watertown  . 

72,  Mass.  Product  bulletin  634  pro¬ 
vides  a  complete  technical  descrip¬ 
tion  of  vibration  isolators  of  the 
knitted-wire  type.  Performance 
data  are  given  without  alteration 
from  measurements  made  under 
stated  JAN  conditions.  Organiza¬ 
tion  and  contents  of  the  bulletin 
are  explicitly  designed  to  meet  the 
full  needs  of  application  engineers 
concerned  with  vibration  isolation 
of  airborne  equipment  in  military 
service.  The  information  contained 
in  the  bulletin  includes:  transmis- 
sibility  in  all  directions  of  motion ; 
isolation  curves  for  acceleration 
and  displacements;  the  effect  of 
load  variation;  the  effect  of  ex¬ 
treme  high  and  low  temperatures; 
vibration  isolation  performance 
after  severe  shock;  selection  of 
isolators  for  unsymmetrical  loads; 
detailed  dimensions  and  construc¬ 
tion  data  for  unit  isolators  and 
complete  bases;  and  complete  load, 
ratings. 

Wire  Forming  and  Intricate 
Stampings.  PIX  Mfg.  Co.,  Inc.,  22 
Bedford  St.,  Newark,  N.  J.  A  16- 
page,  2-color  illustrated  catalog 
demonstrates  the  company’s  versa¬ 
tility  in  the  production  of  wire 
formed  parts  and  intricate  stamp¬ 
ings.  It  shows  how  PIX  specializes 
in  production  for  all  industries,  and 
can  turn  out  delicate,  intricate  wire 
formings  from  0.002-in.  diameter 
to  0.156-in.  diameter.  The  parts  dis¬ 
cussed  are  then  used  by  the  manu¬ 
facturers  for  whom  they  are  made 
as  components  for  many  complete 
products.  * 

Drafting  Machines.  Charles  Prun¬ 
ing  Co.  Inc.,  4700  Montrose  Ave., 

Chicago  41,  Ill.  Unusually  realistic 
illustrations  feature  a  new  2-color 
drafting  machine  booklet  that  pre¬ 
sents  a  complete  mechanical  de¬ 
scription  of  the  various  drafting 
machine  models  including  gravity 
compensated,  track  tsrpe,  civil  en¬ 
gineering  and  detail  machines.  En- 
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fNGINEfRiNC  COMPANY 


encapsulated 


wound  to  your  requirements 


SMALL  IN  SIZE 


Weight — n  ox. 


TYPE  TP 


Writ*  for  BulhUn  166  [ 
for  odditionoi  Morma. 
Non  and  tpodNcoNoot. 


SMALL  IN  PRICE 

As  low  os  $5.00  each  in  quantity 
lots.  One  to  three— $7.50  each. 


FC  ll\l  I  KOI 


BECO  DEKADIAL  for  accurate  resistance, 
capacitance.  Inductance.  Readings  to  four 
significant  figures. 


IMPEDANCE 
E 


RANGE  SELECTOR; 
seven  netilient 


TOidt 

Resistance;  1  milliohm  to  1 1  megohms 
Copocitonce;  I  mmf  to  1 100  mfs. 
Impedance;  I  mh  to  1 100  henrys 

S*ctMi9mAt  /dcetMCf 


Resistance;  ^  0.1  */• 
Capacitance;  ^0.2S% 
Inductance;  ^  1 .0% 


CLECTROMIC 
PRODUCTS,  write 
for  FREE  copy  of 
"Metex  Electronic 
Weetherstrlps’* 
or  outline  your 
SPECIFIC  slileldtnc 
problem  -  it  will 
receive  our 
Immedlete  ettentlon 


SHOWN 
MOOfL  2SO-C1 
$340 

V'xirxir  over-oil.  Con- 
venient  operation  from  bat¬ 
tery,  or  from  AC  power  Nnei 
with  Beco  accessory  amplifier. 


DETECTOR  SWITCH 


METAL 

TEXTILE 


7.5  ,.e-0.7.S^e 
GALVANOMETER 


DISSIPATION  PACTOR 
and  “Q"  DIAL 


Write  to  factory  for  literoture  and 
onolytii  ^  your  needs. 


CORPORATION 
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wMt  mart  intoriiioHofi?  Um  »oft  cord  on  lost 


RF  LEAKAGE 

ON  THE 

DRAWING  BOARD 

.  .  .  WHEN  YOB  DESION  RUTfX  ElECTRONIC 
WEATNERSTRIPPINO  INTO  VOOR  EOUIPRIENT 
TOO  on  ITS  POSITIVE  SHIIIDINO  IFnCTIVENtSS 
-AT  RUXIMim  OVERALL  ECONOMY 

Plan  now  to  take  full  advantage  of 
Metex  Electronic  Weatherstrippin^s 
unusual  effectiveness  in  shielding  all 
types  of  electronic  equipment.  Because 
it  is  made  of  knitted  wire  mesh,  Metex 
Electronic  Weatherstripping  is  both 
conductive  and  resilient.  It  assures 
positive  metal-to-metal  contact  be¬ 
tween  all  mating  surfaces.  And  being 
resibent  it  accommodates  itself  posi¬ 
tively  to  surface  inequalities. 

In  reality,  Metex  Electronic  Weather¬ 
stripping  can  do  more  for  you  than 
just  shield  RF  leakage.  It  can  cut  the 
cost  of  machining  mating  surfaces  to 
close  tolerances.  It  can  eliminate  the 
need  for  extra  fasteners  and  many 
other  costly  means  of  making  joints 
RF  tight. 

Applications  in  which  Metex  Electronic 
Weatherstripping  has  already  proved 
its  effectiveness  include  pulse  modu¬ 
lator  shields,  wave-guide  choke-flange 
gaskets,  local  oscillators  on  TV  sets, 
dielectric  heaters,  etc. 

Fw  dutallud 


(ceatiiiiMd) 


titled  “The  Finest  In  Drafting  Ma¬ 
chines”,  the  new  booklet  offer  de¬ 
tailed  illustrations  which  have  been 
so  carefully  prepared  that  even  the 
vernier  degree  figures,  as  well  as 
similarly  small  but  highly  impor¬ 
tant  designed  details,  are  perfectly 
legible.  The  booklet  also  pictures 
and  describes  the  latest  types  of 
scales  for  all  uses. 


The  antwer 
will  Murprige  you  I 

The  answer —  they  could 
cost  you  enough  to  pay  for  a 
RyCom  CFD-B  Packaged  Carrier 
Telephone  System  in  a  year! 
These  units  immediately  add 
four  more  voice  channels  to 
each  of  your  present  lines . . .  and 
will  quickly  pay  for  themselves 
by  stashing  your  long  disunce 
telephone  costs! 


High  Resolution  Spectrometer. 
Varian  Associates,  582  Hansen 
Way,  Palo  Alto,  Calif.  A  new  data 
bulletin  illustrates  and  describes 
the  model  V-4800  high-resolution 
nuclear-magnetic-resonance  spec¬ 
trometer.  Following  an  introduc¬ 
tion  characterizing  the  instrument 
as  a  basic  lab  research  unit  for 
rapid  nondestructive  analyses  of 
chemical  bonding  situations  lead¬ 
ing  to  identification  and  measure¬ 
ment  of  components  in  a  mixture 
and  assignment  of  structural  for¬ 
mulas.  the  publication  includes 
further  specific  data  on  the  spectro¬ 
meter  and  suitable  magnet  system. 
Data  are  included  on  basic  opera¬ 
ting  characteristics;  general  ar¬ 
rangement  of  subunits  encompass¬ 
ing  the  probe,  the  r-f  transmitter 
and  receiver,  sweep  device,  power 
supply  and  oscillograph. 


•  IM  IXMNtIVI  nST  IQUIVNUNT 
NUMD  •  •  .  Built-in  measuring 
panel  provides  fast  over-all 
system  line-ups,  even  by  non¬ 
technical  personnel.  No  more 
testing  trips  up  and  down 
the  line. 

•  IQUALIZATION  OF  NON-CON- 
roRMiNO  UNIS- -.with  built-in 
slope  control. 

•  lASIIR  INSRICTfON  AND  MAIN- 
nNANa  -  -  •  with  RyCom 
separate  panel  construction. 

•  lASIIR  INSTAILATION  IN  LISS 
THAI  •  •  •  The  CFO-B  is  pack¬ 
aged  in  a  single  rack  for 
space  and  labor  savings.  Ship¬ 
ped  complete  in  one  package. 


Solenoid  Valve.  Valcor  Engineer¬ 
ing  Corp.,  Carnegie  Ave.,  Kenil¬ 
worth,  N.  J.  A  12-page  illustrated 
catalog  discusses  the  company's 
solenoid  valve  with  the  floating 
shear  seal.  Included  are  a  history 
of  the  unit  along  with  information 
on  its  absolute  minimum  pressure 
drop,  lapping  action  and  back  pres¬ 
sure,  dependability  under  adverse 
conditions,  and  design  and  con¬ 
struction  data.  Also  given  is  a  chart 
showing  pressure  drop  vs  fluid 
flow. 


iRiniediate  Deliveries 
Now  leiRf  Model 

Ofd«r  now  lor  onriy  do- 
Nvory.  RyCom  onglnoor* 
wW  bo  gtod  to  toTk  ovor 
your  opoBific  histoKotion 
noodt.  Writo  or  photM  to- 
doy  for  compioto  dotoilo, 
opocfflcotiono,  pricool 


Soldering  Fluxes.  Mico  Instru¬ 
ment  Co.,  80  Trowbridge  St.,  Cam¬ 
bridge,  Mass.,  has  available  a  4- 
page  folder  dealing  with  its  Sol- 
derux  fluxes,  a  group  of  very  effec¬ 
tive  soft-soldering  agents  based 
upon  sound  chemical  principles  not 
used  previously  in  soldering  prac¬ 
tice.  The  fluxes  described  are 
highly  active  at  soldering  tempera¬ 
tures,  being  comparable  to  the 


Raytown,  Mltreuri,  U.S.A. 
Nienoi  Flominp  3100 

bport  OfNco:  11  Eott  40tb  St. 
Now  York  U,  N.  Y. 
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RUGGEDIZED 


PriKiples 

of 


HERMETICALLY  SEALED 


INSTRUMENTS 


AT  LAST I 


BUtllNOTON  INSTRUMENT  COMPANY 
OEPT.M13,BURIIN«TON,  IOWA 


JOHN  WILEY  &  SONS,  Inc. 

440  Fourth  Ave.  New  York  j6,  N.  Y. 


ty  H.  R.  REtD  baEI  C.  M.  RUSSELL, 

U.  S.  N«««l  Air  TmT  CBiltBt 
Pahnant  Mvar,  AM. 

This  hook  brings  you  new  data  on  the 
latest  developments  and  experiments  and 
provides  a  full  understanding  of  such 
critical  facutrs  as;  redecdon,  diffraction, 
turbulence,  direcuvity  and  divergence.  It 
shows  the  way  to  a  closer  approach  to  ideal 
installation  practice  and  points  up  mainte¬ 
nance  problems. 

1953  542  pages  2S6  Ulus.  S9.S0 

Semi  today  for  your  o»-appropai  copies 


WUl  wilhstoDd  Hl-Impaet  Shock  Taala, 
•xtansiva  vibrotlea  emd  tambliaa  ra- 
quiraotanls.  axtramo  Ihatmol  shock, 
huatidily  oad  l•mp•rcltlu«  tosts. 

Clots  to  motol  type  sool  with  ssoldsd 
vulcoalsod  rubbor  tormlBol  eoaaoetloiia 
eopabls  of  eenryinq  M  amps  for  sall- 
coBlolasd  nails. 


*  Moqnolieally  ahioldod. 

*  Block  soUa  oaodlsod  olumiaum  bcscl. 

*  D'Aisoavol  pormoBOBt  auiaaot  lyps 
moTomoat — lor  oil  D.  C.  Roaqos. 

*  Avoilobfo  la  2-Vk"  and  3-Vk"  rouad  cos* 
types. 

*  Guoroatosd  eas  ysor  oaolatl  dsfocllvs 
workmoBshlp  oad  motoriols. 


BURLINGTON  INSTRUMENTS  ALSO  AVAILARU  IN  HERMETICALLY 
SEALED  OR  BAKELITE  CASES  IN  l-Vi**  THROUGH  SIXES. 


FUNGUS-PROOF 

NYLON 

LACING  CORD  and 
FLAT  BRAIDED  TAPE 

No  more  problems  from  mold  and  micro-organisms!  For  Heminway  &  Banlett’s 
Nylon  Lacing  Cords  and  Flat  Braided  Tapes  are  completely  fungus-proof.  In  addi¬ 
tion,  they  have  high  abrasion-resistance  and  low  moisture  absorption.  Their  finish 
has  the  desirable  malleability  of  wax  and  is  non-toxic  to  humans.  Samples  gladly 
sent  on  request. 

Meet  Army,  Navy  and  Civilian  "Specs” 


Edited  by 
Rkhard  F.  Shea 
Gaacrel  Efoctrk  Ca. 


This  is  the  first  full-length  hook  in  the  field. 
Written  by  nine  G.E.  experts,  this  pioneer 
book  brings  you  bask  theory  assd  details 
on  applicable  techniques.  It  offers  an  in¬ 
tegrated  treatment  of  the  most  useful  infor¬ 
mation  scattered  through  the  literature,  plus 
new  material  published  for  the  first  time. 


The  treatment  is  general,  built  around 
generalized  equivalent  circuits  which  can  be 
used  conveniently  to  lepresent  the  great 
majority  of  transistors.  Each  chapter  is  self- 
explanatory,  well  documented  and  illus¬ 
trated.  Each  section  presents  and  analysa 
equivalent  circuits,  analyses  the  mathe¬ 
matical  relationships,  and  develops  applica- 
hle  circuits.  Resemblances  to  vacuum-tube 
circuits  are  pointed  out,  and  the  authors  use 
current  network  theory  modified  to  fit 
transistor  circuits.  The  book  treats  both 
point-contact  and  junction  transistors,  and 
the  analysis  is  applicable  to  both  n-p-n  and 
p-n-p  uniu.  PRINCIPLES  OF  TRANSIS¬ 
TOR  CRCUITS  gives  you  a  solid  back¬ 
ground  which  will  enable  you  to  utilize  new 
forms  of  transistors  which  appear  as  they 
are  developed. 

1951  535  pafM  Ulus.  $11.00 


LABORATORY  APPROVED 
Under  MILITARY  SPECIFICATION  MIL-M.10304 


The  Hsininwsy  B  Bsrtlett  Mff.  Co.,  500  Fifth  Avt..  N.Y.  3<,  N.Y. 
Salts  Off  lets:  Chicaco,  Phila.,  Boston,  St.  Louis,  Cincinnati, 
San  FraneiKO,  Los  Angalos.  Chartotta,  N.  C.,  Glovarsvilla.  N.  Y, 
Foraisn  Agant:  Turntr,  Halsty  Co.,  Inc.,  40  Worth  Straat, 
New  York,  N.Y.  Cabla  Addrass;  THECOTEX 
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NEW  PRODUCTS  (coRtinutd) 


hisrhly  corrosive  zinc-chloride  com¬ 
pounds  in  fluxing  ability,  and  inert 
and  quite  noncorrosive  at  lower 
temperatures.  Solderux  paste  and 
Solderux  cream  have  had  extensive 
use  in  industry,  especially  for 
soldering  delicate  parts  and  small 
wires.  There  are  no  zinc  or  other 
chlorides  used  in  the  Solderux  de¬ 
scribed.  A  price  list  is  included. 

Meter-Poeitioner  Bulletin.  Texas 
Instruments  Inc.,  6000  Lemmon 
Ave.,  Dallas  9,  Texas,  has  released 
a  2-page  bulletin  describing  its  in¬ 
strument-size  magnetic  fluid  clutch 
metering-positioning  movement. 
The  bulletin  is  complete  with  de¬ 
tailed  performance  specifications 
and  curves  and  describes  in  detail 
both  the  movement  and  the  com¬ 
ponent  magnetic  fluid  clutches.  The 
metering-positioning  movement  al¬ 
ready  is  in  operation  in  airborne 
military  electronic  systems.  Ask 
for  bulletin  No.  DL-C  311. 

Pantograph  Machine.  Mico  Instru¬ 
ment  Co.,  80  Trowbridge  St.,  Cam¬ 
bridge  38,  Mass.,  has  published  a 
4-page  folder  illustrating  and  de¬ 
scribing  its  engraver,  a  portable 
pantograph  machine  that  can  be 
used  to  produce  models,  molds, 
hobs,  dies,  templates  and  small 
parts  requiring  accuracy  in  three 
dimensions  as  well  as  the  routine 
lettering  tasks  usually  assigned  to 
two-dimensional  engravers.  The 
addition  of  accessories  make  it 
ideally  suited  to  the  engraving  of 
nameplates,  dials,  scales,  panels  and 
cabinets.  One  page  of  the  folder  is 
devoted  to  general  information  on 
the  company’s  products. 

j  High-Vacuum  Applications. 

'  Central  Scientific  Co.,  1700  Irving 
'  Park  Road,  Chicago  13,  Ill.  Com- 
I  pletely  revised  and  containing  a 
i  great  deal  of  additional  informa¬ 
tion,  charts  and  data,  the  new  60- 
I  page  bulletin  lOF  on  high-vacuum 
i  applications  is  now  available.  In- 
{  eluded  are  many  pages  of  factual 
data  on  such  subjects  as  planning 
the  high-vacuum  system,  connec¬ 
tions  and  speed  of  evacuations,  se¬ 
lection  of  high-vacuum  pumping 
systems,  low  pressure  technique, 
as  well  as  illustrations  and  descrip¬ 
tions  of  various  types  of  high- 
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Want  more  infermotien?  Uw  poll  card  oa  latt  pap*. 


Available  for  all  applications  is  the  new,  corrosion-resistnnt 
AY-200  Series  of  Eclipse-Pioneer  Autosyn  Synchros  (1.4.31*’ 
dia.  X  1.631*'  Ig.).  Where  space  and  weight  are  prime  considera¬ 
tions,  Eclipse-Pioneer  offers  the  AY-500  Pygmy  Autosyn  Synchro 
Series  (0.937*'  dia.  x  1.278**  Ig.)  with  corrosion-resistant  models 
available  in  sample  auantities.  Whatever  your  synchro  reauire- 
ments  may  be,  our  long  experience,  modem  facilities  an«i  ad- 
vanaul  production  techniques  can  work  to  your  advantage. 

Piir  full  d<>tnila.  writ<> 


CORROSION-RESISTANT 
1^  AUTOSYN* 
SYNCHROS 

\  '  (AY.200  SERIES) 


TYRICAL  ELECTRICAL  CHARACTERISTICS 


PYGMY 

AUTOSYN 


SYNCHROS 


AY-SOO  SERIES) 


TYPICAL  ELECTRICAL  CHARACTERISTICS 


Octal  Dave  typ« 
«>th  snap  on 
dust  cove' 


Sealed  «  th 
header  for 
solder 

connections 


Un«t  Mitn 
modified  AN 
lypt 

connector 


RELR'fS 


^  r  Thi*  TibfMion  tad 

iS  .<•£>0^  ihock-proof  Midfet 

Trpe  Relay  i»  the  wuwer 
CC/</' *  \  i  K>  ouinerous  applicatioot 

t  ,  where  unfailing  operatioa 
^  jJ  it  necesaary.  In  taa,  it  it 

^  built  to  meet  rigid  Army 

and  Nary  tpedficatioot. 
Tbit  "ruM^  little  space 
MTer"  it  a  compact, 
multiple  oootaa  relay 
which  has  been  developed 
over  'ftm  of  specialised 
engineering  in  tte  held  by 
Signal  E^neering  and 
Mfg.  Co.,  manufacturert 
of  a  comprehensive  line 
of  relays  and  signals  of 
wious  designs  a^  tiaes. 

Writ*  far  Rwllwtlw  MTRtO 

fng Inaaring  ffaprasanlatlvat  Mi  Printipml  CUIot. 


0^  SI 


<GN  AL 


for  maximum  economy  .  •  • 
5KW  VACUUM  Tl^E 

bombarder 

OR  induction 
heating  unit 


Simpl«...Easy  to  Oporofo... Economical 
Standardization  of  Unit  Makot  This  New  Low 
Price  Possible. 

Maximum  aconemias  con  ba  obloinad  only  by  wta  of 
corraet  fraquaney  and  pawar  eomblnofions  whan  apply, 
ing  lha  lachniquat  of  induction  haoling  to  monufocturing 

It  is  signihcanl  that  only  ScianliMc  Elaciric  in  lha  prasant 
morkal,  can  offar  you  a  talaclion  of  fraquanciat  do. 
ponding  on  powor  raquirod,  in  wido  powor  rongo. 
2.3'A.5-6.7<A.10.t2«A.15.1S.23.40.40  KW  (all  unlit 
obovo  60  KW  oro  considorad  custom  built).  This  maons 
that  alacironic  haoling  aquipmaniproducad  by  Scianliic 
Elaciric  is  toilorad  lo  your  naads . . .  Illtad  parfaclly  lo 
lha  task  aniruslad  to  il,  anobling  you  lo  kaap  your 
initial  invaslmant  In  aquipmani  lo  o  minimum  whila 
affording  you  oil  lha  provan  odvonlogas  of  alacironic 

Wrila  now  for  complala  information  or  sand  somplas  of 
work  lo  ba  procassad.  Spacify  lima  cycia  for  your 
porticutor  job.  Wa  will  quota  on  propar  sita  unit  for 
,  your  raquiramants. 

DESIGNERS  AND  MANUFAaURERS  OF  HIGH  FREQUENa  AND  NIGH  VOLTAGE  EQUIPMENT  SlUa  1V21 


GLASS  TURRET  LATHE 

saves 


MODEL  2326 


105-119  MONROE  ST  GARFIELD,  N.  J 


Groat  ocnringo  in  tlmo,  kdbor  and  ohitnk. 
ago  or  wasto  oro  obtcdnod  with  Modol 
2^6,  a  potontod  apcfaino*  produced 
by  Kahlo. 

PEATUMESt 
o  gucceaslTo  otope  ia  gUm 
worii 

o  addition  of  ouecceeiTe  piecog 
o  eomhlncrtlon  of  pieeoe  and 
oporcrtiong  with  no 


(Tho  lottor  teaturo...ra.chuckine...lnouroo 
obooluo  oonoaatrtctty  about  tbo  aomo  cods.) 

SPECIFICATIONS 

e  Chucko  may  be  loaded  at  will 
o  Only  chuck  in  operation 
rotates 

o  Entire  turret  moves  bock  and 
forth 

e  Burner  carriage  fhovee  back 
and  forth 

e  Burners  controlled  by  foot 
operated  economizer 
e  Rotating  speeds  adjustable 
e  Air  admission  potslbls 
through  operating  chucks 
The  GIom  Turret  Lathe  is  one  more  in 
a  zuccessl^  of  lobor-eoving.  produc¬ 
tion  apeeders  that  Kahle  oilers  to  the 
gloM  and  electronics  industriss.^  11  In¬ 
terested  in  tronslerTing  your  lathe  work 
to  special  high  or  low  production  equip¬ 
ment  requiring  ordinary  unskilled 
operators,  consult  Kahle.  For  a  eolutlon 
to  any  oi  your  production  problems 
where  custom  machinss  may  provide 
the  answer,  write  Kcdile,  the  largest 
manuiocturer  oi  this  squipment. 
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Weet  meia  lafarmeHaaf  Um  paat  coiff  ae  le«t  pett. 


( 


NIW  ritOOUCTS 


(contiiiaH) 


1’^ '  SQUARE 


AaUAl  SIZE 


•  from  1  lo  100,000-D«JUR'»  Vft"  *"**«'  >•'* 
Mm  worM't  tfondard  lot  quality,  parformonce 

•  Avoitebl*  wIMi  2  larmlnal  datignt 

1.  Soldar  tarminol 
2. 4-40  tcraw  tarniinal 

•  Mwlli-«olor  or  luminoiconl  tcolot  and  pointort 

•  Provan  oxlarnal  pivot  D'Artonvol  movomont 

•  Prom  prototypo  to  production  on  short  notice 


YOU’RE  SURE  WITH 


POTENf lOMf TERS  •  CONNECTORS  •  METERS 


DrdUR  AM  SCO  CORPORATION 
.JbOl  NORIHERN  BlVD.lIC  I  N  Y 
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vacuum  pumps,  oil-diffusion  pumps, 

;  vacuum  gages  and  vacuum  acces¬ 
sories. 

Point-Contact  Transistors.  Texas 
Instruments  Inc.,  6000  Lemmon 
Ave.,  Dallas  9,  Texas.  A  new  4- 
i  page  bulletin  covers  two  types  of 
'  hermetically  sealed  point-contact 
I  transistors.  Of  special  interest  to 
electronic  design  engineers  is  the 
2-page  section  on  the  theory  and 
application  of  point-contact  tran- 
I  sistors — complete  with  formulas, 
equivalent  circuits  and  character¬ 
istic  curves.  The  other  two  pages 
describe  type  102  and  103  point- 
contact  transistors,  which  differ 
principally  in  cutoff  time.  Me¬ 
chanical  specifications  and  com¬ 
plete  electrical  data  are  given,  as 
well  as  hints  on  installation  and 
operation.  Ask  for  bulletin  DL-S 
312. 

Subfractional  H-P  Motors.  Air 
Marine  Motors  Inc.,  3939  Merrick 
Rd.,  Seaford,  L.  I.,  N.  Y.,  has  pub¬ 
lished  a  bulletin  covering  the  end 
applications  and  selection  of  sub- 
fractional  h-p  motors.  Part  I 
gives  application  data — specific  ap¬ 
plications,  general  information  and 
outstanding  characteristics  of  basic 
types.  Part  II  deals  with  motor 
selection  data — information  that 
should  be  supplied  to  the  design 
engineers  to  enable  them  better  to 
evolve  the  best  possible  results 
pertaining  to  rotary-equipment 
problems. 

Parts  and  Equipment  Catalog. 
Allied  Radio  Corp.,  100  N.  Western 
Ave.,  Chicago  80,  Ill.  The  1964 
general  catalog  contains  268  pages 
listing  over  20,000  items.  Special 
emphasis  has  been  placed  on  equip¬ 
ment  for  industrial  maintenance, 
research  and  production  require¬ 
ments.  There  are  detailed  listings 
of  standard  and  special-purpose 
electronic  tubes,  test  instruments, 
voltage  stabilizers,  transformers, 
resistors,  capacitors,  printed-cir¬ 
cuit  components,  transistors,  rheo¬ 
stats,  relays,  switches,  rectifiers, 
fuses,  tools,  wire,  cable,  photoelec¬ 
tric  components,  counters,  program 
clocks,  batteries,  sockets,  gener¬ 
ators,  power  supplies  and  a  wide 
variety  of  other  electronic  equip¬ 
ment  and  components.  A  complete 
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Wire  Forming?  and 
Stamping  Specialists 

Precision  Parts  to  moot  your 
Production  and  Enginooring 
noods.  From  .002'  dia.  to 
.125*  dia.  Radio  tube  parts— 
Stampings— Drawings.  Mod* 
orn  facilities,  high*preduc> 
tion  equipment. 

Send  tkttch  or  print  lor 
qeotetlen  and  raquaat  complete 
new  cetefop. 


MANUFACTURING  CO.,  lie. 

24A  Mford  Street 
Newark  Z,  New  Jersey 


ReMiig — 1  Walt. 

Tempereture  Coefficient — From  approx. 
+  0.1  %/*  f  for  5000  oitm  retUlort  to  approx. 
—  0.2%/*F  for  10  megofim  retlslort. 
VoHege  CeetWclenf — Leo  than  0.02  %  /VoH. 
Upper  Tempereture  limit — 170*F  for  con* 
NntMot  operation. 

itendard  tenge  1000  ohmt  to  9  meg* 
ohmt.  For  general  commercial  service. 

Nelte  level  A  low  noise  level  Is  Inherent  In 
aN  65X  resistors.  Where  noiseless  operation  Is 
essential,  we  are  equipped  to  test  and  guaron* 
tee  standard  range  resistors  with  "Iom  noise 
than  corresponds  to  a  resistance  change  of  I 
port  In  1,000,000,  for  the  complete  owdio  fre* 
guency  range.** 

Send  fer  SeNetfn  4f04.  It  plvee 

full  details  ee  S  J.lltfclle  Melded  ?  7 

Sesisters.  Write  fer  e  copy.  . 


DENTAL  MFC.  CO. 


Dept.  R,  10  loet  40th  St. 
~NfW  YORK  IS,  N.  V. 


Western  District  Office  *  Timet  Building,  long  Beach,  Coliforn'ia 


a  midget  in  aize . 


-  0/ANT  - 

performance! 


KEYSTONE 

piezo 

crystals 


Yes,  tlMV're  tiny  —  hut  they  cerry  e  ClAin  RESFONSIBILITV  for 
criticel  freoutney  control  in  milltery  and  commercial  equipment  — 
where  utmost  accuTKy  and  utmost  stability  are  a  “mutt”. 

■epeed  eo  UTSTONC  fer  the  bast  ie  noarti  crystals, 
plated  ar  prassare  meoated,  to  awat  TPWtpocHIo  JaM 


KEYSTONE  ELECTRONICS  COMPANY 

114  Monhottan  Strei  t  Stamford  Connecticut 
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Went  mere  intarmatien?  Use  past  card  an  Inst  | 


If  you  are  having  space  prob¬ 
lems  with  your  transistor  cir¬ 
cuitry,  consider  these  Stancor 
transformers  as  a  means  of 
solving  your  difficulties. 

In  addition  to  the  units  shown 
below,  special  transistor  trans¬ 
formers,  designed  and  built  to  your 
specifications  by  Stancor  engineers, 
can  be  supplied  in  quantities  of  five 
or  more. 


These  five  Stancor  ultra-miniature  tronsformers,  designed  especially 
for  transistor  applications,  are  available  through  your  local  Stancor 
distributor.  The  smallest  weighs  0.07  ounce  and  measures  Vi”  x  H'  x 
The  largest  weighs  only  0. 10  ounce  and  measures  */$"  x  Vi"  x 


Pmf 

M«. 

Rrl. 

$•€. 

Im^. 

Rrt. 

OC 

$•*. 

OC  R«4. 

UM-1 10 

Interstage 

20,000 

1,000 

1675 

285 

UM-111 

Output  or  matching 

1,000 

50/60 

120 

9.0 

UM-1 12 

High  imp.  mic.  input 

200,000 

1,000 

4000 

195 

UM-1 13 

Interstage 

20,000 

1,000 

1350 

205 

UM-1 14 

Output  or  matching 

500 

50/60 

70 

9.0 

WVite  for  Stancor  Bulletin  462R  listing  complete  data 
and  performance  curves  on  these  units. 

CHICAGO  STANDARD  TRANSFORMER  CORPORATION 

3 S7I  [ISTON  AVENUE  •  CHICAGO  IS,  ILLINOIS 

fXfOItT  SALES:  tobvrn  Agtncivi.  Inc.,  39  Worrw  N*w  York  7,  N.  Y. 


NEW  PRODUCTS  (continved) 

i  section  on  recording  equipment  in- 
j  eludes  the  Ampex  line  of  tape  re- 
*  corders,  Magnecorders  and  many 
popular-priced  units.  All  recording 
accessories  are  listed.  Included  are 
a  kit  builders’  section  and  an  ex¬ 
panded  technical-book  section  that 
.  includes  leading  publications  cover¬ 
ing  the  theoretical  and  practical 
aspects  of  radio,  electronics  and 
electricity. 

Dictating  Machines.  Gray  Mfg. 
Co.,  16  Arbor  St.,  Hartford  1,  Conn. 
A  profusely  illustrated  booklet, 
“How  to  Communicate  with 
People’’,  sells  are  advantages  of 
dictating  machines  by  using  humor 
to  describe  alternative  methods  of 
transferring  ideas  to  the  typed 
page.  It  describes  seven  possible, 
but  awkward  methods  of  business 
communication,  and  points  out  the 
chief  features  of  the  Audograph 
electronic  soundwriter  that  wit¬ 
nesses  telephone  conversations, 
covers  conferences  and  sits  in  on 
interviews. 

Electric  Generating  Plants.  D.  W. 
Onan  and  Sons  Inc.,  Minneapolis 
14,  Minn.,  has  issued  a  Blue  Book 
of  general  information  concerning 
the  selection  of  engine-driven  elec¬ 
tric  generating  plants.  The  pocket- 
sized  booklet  traces  the  history  of 
electric-plant  development  from 
early  stages  where  storage  batter¬ 
ies  were  necessary  to  today’s  mod¬ 
ern  single-unit,  engine-generator 
power  plants.  Described  in  simple, 
easy-to-understand  language  are 
the  three  general  groups  of  elec¬ 
tric  plants:  a-c,  d-c  and  battery 
charging.  Plant  operation  for  each 
type  is  thoroughly  discussed. 

Dual-Beam  C-R  Voltmeter.  Allen 
B.  DuMont  Laboratories,  Inc.,  760 
Bloomfield  Ave.,  Clifton,  N.  J.,  has 
released  a  bulletin  on  the  type 
322-A  c-r  oscillograph.  It  contains 
complete  technical  specifications, 
I  description  and  photo-recordings 
'  made  with  the  new  instrument. 
The  type  322-A  discussed  is  an  im¬ 
proved,  redesigned  counterpart  of 
the  type  322  dual-beam  c-r  oscillo¬ 
graph  with  the  added  feature  of 
built-in  independent  voltage  cali¬ 
bration  for  both  beams,  and  which 
j  al.so  incorporates  the  new  tight- 
I  tolerance  type  6AFP  crt. 
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let  WILLIAMS  m 

help  you  apply 


to  the  manufacture 
of  your 


FERRITES 


You’ll  be  well  repaid  by  getting 
the  facts  on  a  special  group  of 
Pure  Ferric  Oxides,  developed 
by  Williams  especially  for  use 
in  the  manufacture  of  ferrites. 

Williams  Ferric  Oxides  analyze 
better  than  99%  FeiOi.  They 
contain  a  minimum  of  impuri> 
ties.  They  are  available  in  a 
broad  range  of  particle  sizes  and 
shapes.  Among  them,  we’re  cer¬ 
tain  you’ll  find  one  that’s  ’’just 
right”  for  your  requirements. 
'The  proper  application  of  Ferric 
Oxides  to  the  manufacture  of 
Ferrites  is  our  specialty. 

Tell  us  your  requirements  .  .  . 
we’ll  gladly  send  samples  for 
test.  Chances  are  good  that  our 
Ferric  Oxide  "Know  How”  can 
save  you  considerable  time  and 
money.  Address  Dept.  25,  C.  K. 
Williams  &  Co.,  Easton,  Pa. 


COLORS  &  PIGME NTS 
C.  K.'  WILLI  AMS  &  ’CO. 

CQtten,  Fo.  •  lost  St.  Loult^  III. 
Emeryville,  Col. 


I  W*  alM  ItN  XaBii.tli  Iran 

I  *  pawSri  f«r  a.ctr.wlt  C«r*  In- 


try  nnS  ntlinra.  Writ*  fnr  uniyl.t.  tncbnlcnl 


^  Watch 
r  TENSOLITE 
for  progress  in 

i  ELECTRONIC 
^^IRINGI 


/  #  THIN  WALL 
f  e  14  COLORS 
I  e  FREE- 
I  STRirriNG 

I  eEHRA 
I  FLEXIBIlin 

1  •  TOUGH  TEFLON 
1  INSULATION 

e  TEMPERATURE 
RATING: 

I \  -90*  to 

-h250*C 


For  High  Dhlettrie 
Strength,  spedfy 


TENSOLON 

TEflON-INSUlATED 

WIRE  &  CABLE 


HG  for  on  oxtra  margin  oi  dopondobtlity  at  maximum 
oporating  tomporaturoo.  tpociiy  Ihooo  ruggod 
in  Toflon  Insukitod  hook-up  wiroa.  AyoUablo  la  atroad- 
LON  ^  AWG  with  ahialda  and  toflon 

OH  Jackota  or  lacquorod  braida.  Conatructod  to  moot 
highoat  govonunont  and  commorclal  atandarda. 
IRE  Tonaolon  Wiroa  iooturo  tho  now  Tonaulotod-Tofloa 
covorlng  that  olimlnotoa  pin  holoo  and  othor 
to  imporioctiona. 

rc 

ASSORTED  TENSOLON  HIGH-TEMP  WIRES 
IN  lARORATORY  AND  TEST  QUANTITIES 
An  oconoaiicol  lamplo  kit  for  dotignort,  onginoort,  totting 
doportmonti  and  davolopmont  loborotoriat.  Pricoi  on  roguott. 

.  WRITE  FOR  CATALOG  TODAY 


TENSOLITE  INSULATED  WIRE  CO..  INC.,  TARRYTOWN,  NEW  YORK 


COMPOHENTS 


Cut  production  cotta  —  tpood  oporotiou.  by  tpoci- 
tying  BIHNBACH  —  your  roUabl#  Sonret  oi  Supply 
lor  Al  roguirtmonta  in  Radio,  TaloTiaien,  and  Eloc- 
tronic  Compononta,  Accoaaorloa,  Wiro  and  Cabloa. 

COMPLETE  WAREHOUSE  STOCKS 


fOH  PKOMPT  MLIYIKY 
•  Govt.  Spoc.  Hookup  •  Moonat  Wire 

MH-C-T*  SRtR-SRHV  *  '^“7 

OkM.lc  *  Yinyt  Extruded  ond 

WL-UI..M  Hik. 

Joefcot  *  Inautotad  Hordwora 

105*  C.  UL  Approved  a  PIum,  Jocks, 

JAN-C-7*  WL-Gloaa  SackaH 

a  ISLnducta,  Rubber.  * 

Cavarad  Cobtaa,  *  tnautotora.  Steatite 

thielded,  unthialdad  ond  Caromic 

a  Tinned  and  Rare  Wire  •  Terminal  Strl 


lieldad,  unthialdad  ond  Caromic 

innad  and  Rare  Wire  •  Terminal  Stript 
Quality  Products 

for  tho  Etnetronks  Industries  since  1923 


■  BIRNBACH 


RADIO  CO.  Inc 

14S  HUDSON  STREET 
NEW  YORK  13,  N  Y 


WRITI  FOR 
CAtALOO  SS-I 
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PLANTS  AND  PEOPLE 


Edited  by  WILLIAM  G.  ARNOLD 


RETMA  Reorganization  Moves  Ahead 


OTHER  DEPARTMENTS 
iecitured  in  thU  issue: 

Page 

Electrons  At  Work . 198 

Production  Techniques  .  .244 

New  Products . 298 

New  Books  . 453 

Backtalk  . 464 


Election  of  Max  F.  Bakom  as 
chairman  of  RETMA’s  Radio-Tele¬ 
vision  Industry  Ck>mmittee  and 
F.  R.  Lack  as  chairman  of  the  Asso¬ 
ciation’s  Electronics  Industry  Ck)m- 
mittee,  along  with  the  approval  of  a 
request  for  a  paid  general  man¬ 
ager  for  electronics,  highlighted 
RETMA  meetings  in  New  York. 

During  the  meeting  Fred  D. 
Wilson,  president  of  Capehart- 
Famsworth,  was  elected  a  director 
of  the  set  division.  R.  E.  Cramer, 
Jr.,  vice-president  of  Radio  Con¬ 
denser,  L.  S.  Racine,  president  of 
(llhicago  Standard  Transformer, 
and  W.  M.  Owen,  president  of  Aero- 
vox  Corp.,  were  elected  directors  of 
the  parts  division.  A.  L.  Chap¬ 
man,  vice-president  of  Sylvania. 
was  elected  to  the  set  division 
executive  committee. 

The  tube  division  elected  Max 
F.  Balcom  of  Sylvania  as  chairman 
of  its  executive  committee  and  N.  B. 
Krim  of  Raytheon,  R.  T.  Orth  of 
RCA  and  I.  G.  Rosenberg  of 
Du  Mont  as  members  of  the  com¬ 
mittee. 

At  the  first  meeting  of  the  Radio- 
Television  Industry  Committee, 
RETMA  president  McDaniel  was 
authorized  to  register  RETMA  op¬ 
position  to  any  proposed  legislation 
designed  to  put  subscription  tv 
under  regulation  as  a  common  car¬ 
rier.  Reports  were  made  by  the 
various  divisions  of  the  committee. 

In  the  Electronics  Industry  Com¬ 
mittee,  chairman  Lack  was  author¬ 
ized  to  develop  a  plan  for  two  or 
more  divisions. 

The  set  committee  approved  a 
proposal  of  the  National  Associa¬ 
tion  of  Better  Business  Bureaus 
that  an  informational  booklet  on 
color  tv  be  published  in  the  near 
future. 

H.  J.  Schulman,  chairman  of  the 
service  committee,  proposed  pro¬ 


duction  of  a  consumer  educational 
film  on  tv  set  servicing.  This  was 
approved  by  the  set  committee  but 
disapproved  by  the  finance  commit¬ 
tee  until  sufficient  funds  were  avail¬ 
able. 

In  other  actions,  William  L. 
Dunn  of  Raytheon  was  appointed 
chairman  of  the  sales  managers 
committee  of  RETMA’s  set  division 
and  E.  L.  Taylor  of  Stewart- 
Warner  was  reappointed  vice-chair¬ 
man. 

Robert  C.  Sprague,  chairman  of 
RETMA’s  board,  reappointed  M.  F. 
Balcom  of  Sylvania  as  chairman  of 
the  educational  tv  committee  for 
the  coming  year. 

John  F.  Giligan  of  Philco  was 
reappointed  chairman  of  the 


RETMA  public  relations  and  ad¬ 
vertising  committee  by  Robert  S. 
Alexander,  chairman  of  the  Asso¬ 
ciation’s  set  division.  Also  reap* 
pointed  were  E.  L.  Redden  of  Moto¬ 
rola,  Inc.  as  vice-chairman  of 
advertising  and  S.  H.  Manson  of 
Stromberg-Carlson  as  vice-chair¬ 
man  of  public  relations. 

New  Coast  Electronics 
Company  Is  Formed 

Formation  of  The  Ramo-Wool- 
dridge  Corp.  of  Los  Angeles,  a  new 
company  to  be  devoted  to  research, 
development  and  manufacturing  in 
the  general  field  of  advanced  elec¬ 
tronics  and  guided  missiles,  was  an¬ 
nounced  by  the  firm’s  officers  and 


Midget  Jeep  Designer  Meets  Computer 


Th*  iUtMii-v*ar-«ld  boy,  Donold  Trumbull,  wbo  woa  Ford  Motor  CompaB7*s  *Tadas- 
irial  odilovomoBt"  award  for  doolgnlng  oad  conaiructiag  a  radio-controUod  mldgot 
loop.  Is  faitrodueod  to  Bootington  Soud’a  nowoot  compulor  by  lack  Horron.  asoMout 
to  Ibo  chtol  onglaoor  at  Iho  company's  adToncod  rosoorch  lob 


A 
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Audio  Engineering  Society  Elects  Officers 


J.  D.  Wright,  president  of  Thomp¬ 
son  Products. 

President  of  the  new  Arm  will  be 
Dean  E.  Wooldridge,  who  for  the 
past  two  years  has  been  vice-presi¬ 
dent  in  charge  of  research  and  de¬ 
velopment  for  Hughes  Aircraft. 

Simon  Ramo,  who  has  served  as 
vice-president  of  operations  for 
Hughes,  will  be  vice-president  and 
executive  director. 

Thompson  Products  will  have  a 
stock  interest  in  the  new  corpora¬ 
tion  which  will  provide  Thompson 
with  consulting  services  possibly 
leading  to  production  programs 
for  the  Cleveland  parts  concern. 

“Thompson  Products  and  Ramo- 
Wooldridge  have  a  mutuality  of 
interests”,  said  Mr.  Wright.  “They 
will  bring  us  advanced  engineering 
techniques,  and  Thompson  will  pro¬ 
vide  financing  and  production  tech¬ 
niques.” 

Ramo-Wooldridge  will  specialize 
basically  in  new  advanced  system 
developments  involving  the  general 
field  of  guided  missiles,  radar,  com¬ 
puters,  electronic  controls  and  auto¬ 
matic  intelligence  devices. 


Functional  reorganization  and 
new  managerial  appointments  were 
made  by  Lloyd  T.  DeVore  (right), 
manager  of  GE’s  electronics  labor¬ 
atory,  as  a  result  of  a  $8  million  ex¬ 
pansion,  tripling  the  size  of  the 
lab  at  Syracuse,  N.  Y.  Left  to  right 
are  M.  C.  Evans,  administration 
manager;  B.  R.  Lester,  advanced 


Jerry  B.  Minter,  vice-president  of 
Measurements  Corp.,  was  elected 
president  of  the  Audio  Engineering 
Society  to  succeed  F.  Sumner  Hall, 
president  of  F.  Sumner  Hall,  Inc., 
who  became  a  governor  of  the 
Society. 

Minter  has  been  active  in  the 
audio  equipment  field  since  1934 
when  he  was  employed  by  Boonton 
Radio  in  the  development  of  band¬ 
pass  intermediate-frequency  trans¬ 
formers.  In  1936  he  participated  in 
the  development  of  aircraft  radio 
receivers  at  Radio  Frequency 
Laboratories.  He  subsequently  be¬ 
came  associated  with  the  late 
Malcolm  P.  Ferris,  working  on  de¬ 
velopment  of  a  signal  generator,  a 
radio  noise  and  field  strength  meter 
and  other  projects.  Upon  the  death 
of  Ferris,  he  joined  with  some  as¬ 
sociates  in  organizing  Measure¬ 
ments  Corp. 

Other  officers  elected  in  the 
Society  were :  A.  A.  Pulley  of  RCA 
Victor,  executive  vice-president; 


product^  development  engineering 
manager;  W.  Hausz,  manager  of 
techniques  and  applications  devel¬ 
opment  engineering;  R.  N.  Gill- 
mor,  manager  of  materials  and 
processes;  J.  P.  Jordan,  manager 
of  components  development  engi¬ 
neering.  Two  wings  have  added 
about  70,000  sq  ft  to  the  lab. 


R.  C.  Mayer  of  RCA  Victor,  central 
vice-president;  Boyd  McKnight  of 
North  American  Aviation,  western 
vice-president;  R.  A.  Schlagel  of 
WOR,  treasurer;  C.  J.  Le  Bel  of 
Audio  Instrument  and  Audio  De¬ 
vices,  secretary. 

Elected  to  the  board  of  gover¬ 
nors  were :  R.  H.  Ranger  of  Ranger- 
tone;  L.  J.  Scully  of  Scully  Ma¬ 
chine;  W.  O.  Stanton  of  Pickering. 

Jensen  Names 
EP&PM  Committees 

Appointment  of  seven  committees 
of  the  Ass<)ciation  of  Electronic 
Parts  &  Equipment  Manufacturers 
was  announced  by  Karl  W.  Jensen 
of  Jensen  Industries,  chairman  of 
the  association.  Committee  chair¬ 
men  named  were: 

P.  N.  Cook  of  Chicago  Standard 
Transformer,  chairman  of  the 
social  committee;  E.  Van  Deveer 
of  Jensen,  chairman  of  the  credit 
committee;  O.  D.  Jester  of  Stand¬ 
ard  Coil,  chairman  of  the  publicity 
committee ;  Roy  S.  Laird  of  Ohmite, 
chairman  of  the  educational  com¬ 
mittee;  Theodore  Rossman  of  Pen- 
tron,  chairman  of  the  industry 
relations  committee;  Wilfred 
Larson  of  Switchcraft,  chairman  of 
the  membership  and  attendance 
committee ;  Ben  Boldt  of  Amphenol, 
chairman  of  the  merchandising 
analysis  committee. 

Federal  Labs  Promotes 
Busignies  And  Hawk 

Appointment  of  Henri  G.  Busi- 
gnies  as  vice-president  and  member 
of  the  management  advisory  board 
and  Walter  H.  Hawk  as  manager 
of  television  operations  was  an¬ 
nounced  by  Federal  Telecommuni¬ 
cations  Laboratories. 

Busignies  has  been  associated 
with  IT&T  for  nearly  a  quarter  of 
a  century.  He  joined  the  labs  in 
1941  and  advanced  from  senior 
engineer  to  the  post  of  technical 
director  during  the  ensuing  eight 
years.  He  is  known  chiefly  as  the 
inventor  of  the  first  automatic  di¬ 
rection  finder  for  aircraft.  His  con¬ 
tributions  to  the  World  War  II 


Managers  Of  GE^s  Electronics  Laboratory  Meet 
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This  Webber  teet  unit,  designed  for  production  and  ex¬ 
perimental  testing,  has  a  temperature  range  from  +2S0°F., 
to  — lOO^F.  The  pull-down  to  — lOO^F.,  is  achieved  in  45 
minutes,  and  can  be  cycled  from  — 100“F.,  to  +250°F.,  in 
30  minutes.  95%  relative  humidity  is  provided  at  tempera¬ 
tures  between  75  °F.,  and  95  °F.  Vacuum  equipment  can  be 
added  to  simulate  high  altitudes.  The  test  chamber,  pro¬ 
vided  with  a  moisture-proof  light  for  illumination,  is  4H 
cubic  feet,  20  inches  high,  20  inches  wide,  20  inches  deep. 
High  and  low  temperatures  are  governed  by  a  temperature 
controller  with  scale  range  from  — 200“F.,  to  -(-400°F., 
with  a  3  degree  control  point  differential,  114  degrees  plus 
and  minus.  The  humidity  is  reflated  by  a  wet  and  dry 
bulb  controller.  Unit  sixe  is  60' long,  45*  wide,  74'  high. 
Apertures  in  left  side  of  cabinet  provide  for  electrical  cables 
to  energize  equipment  being  tested.  Webber  offers  a  com¬ 
plete  line  of  test  units  for  various  applications. 

Writ*  for  moro  comploH  imformoHoo 


...the  first  Handset  specially 
engineered  for  two-way 
communications 


•  2-Way  ladi* 
Cammwnicafiont 


•  Intar-Com 
Systamt 


Ann««m<« 

Sytlatns 

e  F.  A.  Systamt 


Specially  Designed  to  Suit  Your 
Specific  Applications 

Here  is  a  truly  modern  functional 
handset  specifically  designed  for  2-way 
communications!  A  product  of  the  Shure 
Laboratories  with  many  years  of  ex¬ 
perience  in  safety  mobile  communica¬ 
tions,  the  THIO  Handset  brings  you 
these  features:  ,  .  .  the  field-proved 
controlled  reluctance  assembly  as  a  re¬ 
ceiver  . . .  high  output  balanced  ret/tonMe 
carbon  transmitter  .  .  .  oversize  switch 
cavity  providing  flexibility  in  stacking 
of  famous  Shure  long-life  leaf  blades  , . . 
cored  handle  for  maximum  number  of 
conductors  ...  no  solder  connections 
.  .  .  nigged  shock  resistant  handle  .  .  . 
design  smart  to  the  eye,  natural  in  the 
^^^^^^^hand.  The  answer  to  your 
fg|g|W|¥^k  complex  circuitry! 


SUPER  POWERED 

SOLDERING  IRONS 


SaWar  Faatar 
Mitti  Lawar  lip  Cast! 

For  exam^la,  Cat. 

P-214  has  mora 
spaed  than  conven¬ 
tional  200  watt 
iron,  but  takaa  V*"- 
tip  instead  of  44' 

(only  l/6th  tho 
copper). 

Writs  for  Catalog  thawing  40  indattriol.teldsr- 
ing  irons  of  every  type  and  size;  no  obligation. 

HEXACON  ELECTRIC  COMPANY 

T  ClAY  avenue,  KOSEllE  PARK,  NEW  JERSEY 


I  SIX  MODELS  TO  CHOOSE  FROM  ^ 
I  Tip  Dio.  WoWt  Cel  Ne.  till  Price 


For  more  complete  information 
write  to 

SALES  DIVISION 


MMMittHin  if  MknphaMt  L  ftmtilt  Onkii 
225 W.  HURON  ST.,  CHICAG0 10,  lU. 
Cable  Addraaa:  SHUREMICRO 
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100 

P-n4 

$R.2S  1 

! 

ISO 

P-154 

9.00  > 

1  1/4 

200 

P-214 

10.00  { 

:  3/r 

200 

P-23R 

10.00  1 

1  1/2 

200 

P-212 

10.00  ! 

lif.. 

300 

P:33R__ 

JJ.2S  J 
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timf 


Integral  core  and 
coating  design 


castohm 

FIXED  WIREWOUND  POWER  RESISTORS 

OUTPERFORMS  ALL  CONVENTIONAL 

POVI/ER  RESISTORS 


e  Higher  Wattage  Ratings  —  smaller  sizes 
e  25  %  lighter  in  weight 
•  350°C  hot  spot  operation 
e  Closer  Tolerances —  to  1  %  (5%  standard) 
e  Better  heat  conductivity 
e  Exceptional  resistance  to  thermal  shock 
e  Designed  to  MIL-R- 10566  specifications 


New  Shallcross  Castohm  power 
resistors  surpass  all  previous 
standards  for  high  wattage  fixed 
power  resistors.  Thoroughly 
tested  and  designed  to  MIL>R> 
10566  specifications,  Castohms  of¬ 
fer  unique  opportunities  for  saving 
space  and  weight  while  improving 
the  reliability  and  efficiency  of 
modern  industrial  and  military 
equipment.  Specifications  on  all 
types  from  8  to  225  watts  are  yours 
for  the  asking.  SHALLCROSS 
MANUFACTURING  COMPANY, 
522  Pusey  Ave.,  Collingdale,  Pa. 


Shallcross 


Hmiri  G.  BusIobIm 

effort  include  the  development  of  a 
shore-baaed  direction  finding  sys¬ 
tem  known  as  Huff  Duff.  In 
recognition  of  these  activities  he 
WEUs  awarded  the  U.  S.  Navy  Certi¬ 
ficate  of  Commendation  for  out¬ 
standing  service  to  the  U.  S.  Navy 
and  the  Presidential  Certificate  of 
Merit. 

Hawk  has  been  with  FTL  since 
1948,  serving  successively  as  a  di¬ 
vision  head,  director  of  electronic 
production  engineering  and  techni¬ 
cal  services  manager.  He  will  be  in 
charge  of  the  production  and  de¬ 
velopment  of  FTL’s  complete  line 
of  vhf  and  uhf  tv  broadcasting  and 
studio  equipment.  He  has  been  in 
the  electronics  industry  since  1934, 
and  was  formerly  with  Federal 
Telephone  and  Radio  Co.,  also  a 
division  of  IT&T,  serving  succes¬ 
sively  as  production  line  mEmager 
of  the  crystal  division,  and  chief 
engineer  of  the  rectifier  and  intelin 
division. 


Luck  To  Receive 
Ballantine  Medal 

The  Stuart  Ballantine  Medal 
of  (The  Franklin  Institute  of 
Pennsylvania  will  be  awarded  to 
David  G.  C.  Luck  of  RCA  Labora¬ 
tories  “for  his  invention  of  the 
Onmidirectional  Radio  Range,  an 
essential  element  in  present-day  air 
traffic  control”. 

In  1932  he  joined  the  staff  of 
RCA-Victor  Eis  research  engineer. 
Since  1942  he  has  been  a  member 
of  the  technical  staff  of  the  RCA 
Labs.  He  has  been  granted  over 
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you  can  depend  on 

SECON 

V^IIIIICISIIIS  tt'im  S  KIKIIIIX 

if  your  product-need  is  here 


INSPECTOLITE 


SECON 


A  aource  of  “black 
light”  for  making 
rapid  qualitative 
analyaea  by  visual 
observation. 


OPTOSIL 

Fused  quartz  suit* 
able  for  many  op¬ 
tical  uses.  Hanovia’s 
special  manufactur¬ 
ing  process  greatly 
reduces  the  size  and 
number  of  air  bub¬ 
bles  as  compared 
to  general  commer¬ 
cial  grades.  Higher 
optical  grades 
available. 


Write  for  technical  data  on  these  or 
other  ultraviolet  labora  tory  equipmen  t. 

Hnnoum 

CHEMICAL  &  MFG.  CO. 

{Special  Products  Division) 

M*  CNfSTRin  SIKH,  REWAIK  S,  R.  J.  —  Dspl.  I-IISI 


STOCK  KNOBS 
IN  ANT  QUANTITY 

...AND  NEVER  A  TOOL  CHARGE! 


GEE-LAR— TIm  Homs  of  Kaobs 
— has  kaadrsds  ol  styles  sad 
pattsfM  ia  stock  at  all  tioMS. 
Wkatevor  yoar  asods . . .  wkstksr 
for  prodactioa,  Ish  or  experi- 
msat ...  you  caa  got  tkom  faster 
and  at  lower  cost  from  GEE-LAR. 

WRITI  TODAY 
for  Cee-lor  Cetalea 
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(continiMd) 


behind  this  symbol  is  an  on-hand 
inventory  of  jmre  than  9,000  items 
and  sizes  of  stainless  steel  fastenings. 
Ready  for  immediate  shipment,  this 
stock  is  the  largest  and  most  com¬ 
plete  in  the  industry.  In  addition, 
a  production  capacity  for  large  or 
small  quantities  of  special  orders  is 
at  your  service!  A  good  reason  — 
when  you  think  of  stainless  steel 
'j fastenings  —  to  think  FIRST  of 
Anti-Corrosive!  Send  for  Catalog 
93F  today! 


ANTI-CORROSIVE  METAL  PRODUCTS  CO.,  INC. 
iCostl«ton-on-Hudson,  N«w  York 


I  sixty  patents  for  devices  in  the 
'  radio  field,  most  of  whieh  pertain 
;  directly  or  indirectly  to  direction 
!  finders  or  navigational  aids.  He 
I  has  taken  part  in  the  work  of 
I  RTCA  committees  studying  various 
:  problems  of  air  navigation  and 
I  traffic  control  and  has  been  active, 
I  &s  well,  in  the  study  of  color  tv 
j  systems. 


;  Pilot  Course  For  TV 
,  Technicians  Opens 

The  first  class  of  RETMA’s  pilot 
training  course  for  tv  technicians 
at  the  New  York  Trade  School  has 
been  held.  Harold  J.  Schulman, 

;  chairman  of  the  Association’s  serv- 
I  ■  ice  committee  and  service  manager 
j  of  Du  Mont,  explained  that  the  pro« 
gram  is  based  on  a  need  by  the  na- 
j  tion’s  technical  schools  for  an  in¬ 
dustry-approved  syllabus  for  tv 
technician  training. 

The  pilot  course  is  being  sup¬ 
ported  with  both  money  and  equip¬ 
ment  donated  by  RETMA  compan¬ 
ies.  A  preliminary  course  of  in¬ 
struction,  drawn  up  by  the  service 
committee,  is  open  to  revision  on 
the  basis  of  experience  gained  dur¬ 
ing  the  course.  Following  this,  an 
industry-recommended  course  of 
training  will  be  drawn  for  use  in 
vocational  schools  throughout  the 
country. 

Erie  Resistor  Names 
Heibel  And  Shenk 


T*roni*  D.  H«lb«I 


Jerome  D.  Heibel  and  Allen  K. 
Shenk  have  been  appointed  vice- 
presidents  of  the  Erie  Resistor 
Corp.,  according  to  G.  Richard  Fry- 
ling,  president. 

Heibel  has  been  named  vice- 


411 


Went  mom  Intor—ttoiil  Utt  post  carS  m  iMt  pot*. 


November,  1953— ELECTRONICS 


lEPCO  Products  Inc. I 


7SOO  Atlantic  Av« 
Brooklyn  7  New  Yoik 


Staiiddnl  ivilli  St<i*td<vid  ‘Pic^ 

Stantlaril  IMe/.o  jiiiaraniees  accurate 
anti  dependable  (|uart/.  crystals  to  meet 
all  private  plane  or  commercial  air  carrier 
requirements. 

Whether  they  are  hij^h  of  low  in  fretpien-, 
cy,  for  use  at  l<)w  or  hijih  altitiitles,  you’ll 
Hnd  Stanthird  iMezo  i|uality  is  consistent¬ 
ly  superior. 

For  your  crystal  retpiirements,  standard 
or  custom,  write  or  call  us. 


StOMtteixct 

CARLISLE,  PENNA 
Phone  1495 


Howard  B.  Jones  Division 


TRANSFORMERS 


Von4oMy^ 


DetigiMd  for  loborotory  and  productioM  tost  mo, 
tho  Model  130  hot  proven  itMlf  on  ideal  low  coef 
instrument. 

PrteiMncy  range:  4S0  to  MO  me 
Oetpat  vollegM:  0.01  to  1.0  velh  into  7S  ohm  lend 
Sweep:  60  eyelet,  tine  wove 

Sweep  width:  0  te  et  leott  10  me,  eentinneeily 

variable 

Ontpnt:  Unmodnleted,  AAA  or  twept 

Marktn  and  balun  for  300  ohm  load  ora  availabh. 


The  only  UHF  Grid  Dip  Oscillator  in  the  field,  the 
versatile  Model  200  is  an  estremely  useful  instru¬ 
ment  for  those  who  do  UHF  TV  work.  Feoturing 
single  range  tuning  and  direct  reading,  the  Model 
200  has  a  remarkably  smooth  meter  indicatiea. 
Freqneney  range:  400  to  MO  me,  tingle  range 

Output:  CW 

Site:  IVi"  high  x  3"  wide  x  4"  deep 


Daliroff 

a$ 

fromitadl 


DESIGNED  TO  COMMERCIAL  AND 
MILITARY  SPECIFICATIONS 
(MIL-T-27  end  AN-l-19) 


SERIES  2400. 

PLUGS  &  SOCKETS 


e  Improved  Socket 
Contacts— 4  Indivi- 
dual  flexing  surfocet. 

PotMve  contact  over 
procMcoty  their  entire 

eCodndum  plated  Plug 
and  Socket,  Contacts 
mounted  in  recessed 
pockets,  greotly  Itt- 
creotktg  leakage  db- 
tonce,  INCREAS- 
INO  VOLTAGE 

e  Interdiongeobla 

wMi  400  Series.  8.2406-Si 

Send  for  complele  Catalog  No.  1 8.  PSufiy 
%mdm/K  Terminal  Stripe. 


Went  •nere  infermetien?  Use  pest  card  ee  Inst  page.  i 
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NOW  READ  VOLTAGE  RATIOS  Of 


000 


Direct  Lo9-linear  conversion  over  a  0  to 
100  A.  range  makes  this  poesibte.  The  new 
Pickard  &  turns  Log-Linear  Converter  (Model 
M*)  produces  a  true  logarithmic  response  be¬ 
tween  any  SO  kc  signal  and  its  meter  reading 
or  recorder  output.  It  does  it  electronically — 
not  mechanically.  This  provides  the  user  with  a 
means  of  recording  up  to  100  db.  on  conven¬ 
tional  linear  recorders,  or  direct  meter  read¬ 
ings.  For  higher  precision  ond  easier  reodo- 
billty,  any  portion  of  the  100  db.  range  moy 
be  guickly  expanded  by  push-button  selection 
to  produce  a  full-Kole  reading  of  20,  40,  60, 
80  or  100  db.  The  overall  accuracy  is  ±1  db. 
Sensitivity  is  2  microvolts. 


PICKARD  A  BURNS 

INCORPORATID 

240  Highland  Avenuo,  Needham  94,  Mass. 


One  of  the  uses  of  the  Model  86  Con¬ 
verter  is  to  operate  in  conjunction  with  the 
Pickord  &  8urns  Model  100  8olometer  Ampli¬ 
fier  to  produce  o  logarithmic  reading  of  the 
omplifier's  50  kc.  I.F.  The  two  units  provide  a 
remarkably  wide-range  combination  to  focilitate 
the  measurement  of  RF  field  strengths  of  an- 
tenno  systems  and  RF  networks. 

The  Model  86  Converter  is  designed  for 
either  rack  or  cabinet  mounting.  Plug-in  units 
for  other  freguencies  will  be  available  toon. 


further  information  wrrfa  for  Bulhtin  L-86 
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AUeaK.  Shook 


{  president  in  charge  of  research  and 
j  engineering.  He  joined  Erie  in 
I  1936,  coming  from  Talon,  Inc.  of 
Meadville,  Pa.,  and  was  manager  of 
the  capacitor  division.  In  1946  he 
became  manager  of  sales  engineer¬ 
ing  and  since  1949  has  served  as 
director  of  research  and  engineer¬ 
ing.  He  is  chairman  of  the 
RETMA  committee  on  ceramic  di¬ 
electric  capacitors. 

I  Shenk  was  appointed  vice-presi- 
*  dent  in  charge  of  sales.  He  joined 
Erie  in  1942  as  assistant  sales  man¬ 
ager  of  the  electronics  division.  He 
was  previously  associated  with  the 
W.  S.  Hill  Co.  of  Pittsburgh  for  12 
i  years. 

!  These  appointments,  according 
I  to  president  Fryling,  have  been 
:  made  coincidental  with  the  com¬ 
pany’s  expanded  production  facili¬ 
ties  in  Erie  and  the  construction  of 
a  new  plant  in  Holly  Springs,  Miss., 
and  to  strengthen  the  firm’s  entire 
sales  program.  He  also  stated  that 
in  line  with  these  expansions, 
greater  emphasis  is  also  being 
placed  on  research  in  all  phases  of 
the  company’s  activities. 

Other  promotions  within  the 
ranks  of  the  company  were  also  an¬ 
nounced.  J.  C.  Van  Arsdell  has 
been  appointed  assistant  general 
manager  of  the  electronics  division. 
William  Kievans  advanced  to  man¬ 
ager  of  sales  engineering,  the  post 
previously  held  by  Van  Arsdell. 
William  J.  Wervey  moved  up  to 
field  sales  engineer,  Kievan’s 
fonner  position. 

I  Malcolm  Young,  formerly  man- 
I  ager  of  quality  control,  has  been 
named  assistant  general  manager 
of  the  plastics  division.  Ralph  L. 
Hathaway  has  been  promoted  from 
superintendent  to  works  managesKk 
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UHF  TELEVISlOH 

Standard  Signal  Generator 


where  LESS 
is  MORE 


MODEL  84.TY 
300— lOOOMc. 


SPfCIFICATIONS 

FIEQUENCY  RANGE:  300- 1000  iMgacyclet. 

OUTPUT^  .1  MicrovoK  le  1  Veit,  a<re*t  SO  Ohm. 

OUTPUT  IMPEDANCE:  50  Ohmi  ceealol. 

MODULATION:  Internal  400  cycle,  centinweueiy 
variable  frem  0  te  30  % .  Previcien  ter  ei' 
ternal  modulation  of  SO  te  30,000  cycle*. 

LEAKAGE:  Nogligible. 

SIZE:  Overall  Dimeniioni:  1 1  Vc  inches  high,  10 
inches  wide,  1 1  inches  deep. 

WEIGHT:  Approximately  40  pounds. 

70WER:  IIS  volts,  60  cycles,  130  watt*. 

Write  Tar  complata  details 


•  To  qioYvtnQ 
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.  <r i  'tties  desigr  fd  to  process 
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SIGMUND  COHN  CORP.  131  So  Columbui  Avenue  •  M.tunt  Vrroon  N  'j 


i  II I  e  I*  II  ff  I  i  o  II  fi  f 
i  II  .V  i  r  If  III  <*  II I  .V 


[measurements^ 

L  BOONTON  ^0 

^corporation! 

V  NEW  JERSEY  A 

l"  and  1  /2" 

SUB- MINIATURE 
AND  MINIATURE 

ELECTRICAL  METERS 

FOR  AIRCRAFT,  GUIDED  MISSILES, 
ELECTRONIC  end  ATOMIC  DEVELOPMENTS, 
COMMUNICATIONS  and  INDUSTRY 
Wherever  less  weight  and  smaller  else  ore  vital, 
these  sub-minioture  and  miniature  meter*  ellew 
more  savings.  They  not  only  provide  occurocy  end 
dependability  equal  to  that  M  larger  models,  but, 
in  oddition,  the  inherently  strong  construction  with¬ 
stands  shock  end  vibration  far  better  than  conven¬ 
tional  sited  Instruments.  A  D'Arsonval  type  move¬ 
ment  of  excellent  design,  precision  workmonship 
and  materials  of  selected  quality  permit  minioturi- 
xotion  while  retoining  high  performance  standards. 
Meters,  testing  devices  and  allied  equipment  ore 
available  for  a  wide  variety  of  requirements  and 
con  be  adopted  for  use  wherever  it  is  desired  to 
measure  quantities  electricoily.  Instruments  ere  engi¬ 
neered  for  unusual  opplicationt  by  our  staff  of  skill¬ 
ed  technicians.  Efficient  production'  insure*  good  de¬ 
livery  and  low  cost  on  both  regular  and  special  jobs. 
If  smaller  site  and  lighter  weight  con  help  solve 
your  instrument  problems,  fill  In  and  moil  the  at¬ 
tached  coupon  today. 


International 

ingtruments 

INCORPORATED 


P.  O.  ROX  3954,  NEW  HAVEN  IS,  CONN. 
LUUSON  CNOINEERt  IN  PRINCIHL  CITIU 


Please  send  me  engineering  data  sheet* 
cover'ng  the  International  line  of  Instru- 


POSITION_ 
CO.  NAME. 


CITY _ 

30MR  CTAl 
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PUkNTS  AND  PfOPLE 


(contimicd) 


of  the  electronics  division.  Philip 
B.  Ehrman  has  been  promoted  from 
assistant  superintendent  to  super¬ 
intendent  of  the  electronics  di¬ 
vision.  Horace  S.  Herrick  has  been 
promoted  from  division  manager  of 
quality  control  to  manager  nf  qual¬ 
ity  control  of  the  electronics 
division. 


Aoty  fo 

F/ai/p 

zmooo  m 

mfAoa/ 
'^w/gg/mg" 
fAe  //ome 

solved  by  a  KlRK*^BLUffl 
ventilation  system! 


Audio  &  Video  Elects 
New  Board  Members 

The  following  new  members  were 
elected  to  the  board  of  directors  of 
Audio  and  Video  Products  Corp., 
according  to  Charles  E.  Rynd,  pres¬ 
ident  and  chairman  of  the  board: 

Kenneth  B.  Boothe,  vice-presi¬ 
dent  and  director  of  instrumenta¬ 
tion  and  .sales  for  the  company; 
Martin  V.  Kiebert,  Jr.,  formerly 
project  director  of  Bendix  and 
technical  consultant  in  guided  mis¬ 
siles;  Bernard  B.  Smith,  attorney, 
who  is  regarded  as  an  expert  on 
legal  and  economic  aspects  of  radio 
and  tv;  Irving  B.  Buckley,  execu¬ 
tive  vice-president  of  Trans-Carib¬ 
bean  Airways. 

The  following  men  were  re¬ 
elected  on  the  Board  of  Directors: 
Max  Graff,  Edward  V.  Otis,  Charle.«! 
E.  Rynd,  Sidney  K.  Wolf  and  Erwin 
S.  Wolfson. 


GE  Established 
Control  Department 

G.  E.  Burens,  general  manager  of 
GE’s  switchgear  and  control  di¬ 
vision,  announced  the  establish¬ 
ment  of  a  specialty  control  depart¬ 
ment  and  the  appointment  of  Louis 
T.  Rader  as  its  general  manager. 

The  new  department  will  be  re¬ 
sponsible  largely  for  industrial 
electronic  regulator  and  aircraft 
control  equipment.  Dr.  Rader  an¬ 
nounced  the  following  appoint¬ 
ments  to  his  staff:  K.  N.  Bush, 
manager  of  manufacturing;  H.  L. 
Palmer,  manager  of  engineering; 
J.  P.  Rutherford,  manager  of 
marketing;  and  C.  S.  Van  Wormer, 
manager  of  finance. 

Rader  joined  GE  on  the  test 
course  at  Schenectady  and  com¬ 
pleted  the  advanced  engineering 
progrram  a  year  later.  Assigned  to 
the  control  division,  he  worked  as  a 
design  engineer  until  1946  when  he 


Abor* — BafHry  of  KCA  SooIok  mo- 
dimoi.  Hoot  from  ghu  sooting  and 
ovacvating  oporotions  on  oloctron  tubos 
is  coHoetod  by  aluminum  hoods  and 
docf-woHc. 


Heat  can  be  a  headache  in  any  plant. 
Here,  in  a  midwettern  tube  plant  of 
RCA  Victor  Division,  Radio  Corpora¬ 
tion  of  America,  glass  sealing  and 
forming  operations  require  plenty  of 
heat  of  all  kinds — induced,  radiated 
and  reflected.  For  the  comfort  and 
safety  of  workers,  this  heat  must  be 
removed  but  without  disturbing  the 
play  of  gas  flames  on  delicate  parts. 


KIRK  &  BLUM  engineers  achieved  a 
fine  balance,  removing  2,900,000 
BTU  hourly  and  without  distorting  the 
delicate  flames. 


Whatever  your  ventilation  problem. . . 
heat,  dust  or  fumes . . .  the  best,  lowest 
cost  solution  involves  more  than  a  fan, 
motor  and  some  lengths  of  duct.  Put 
it  up  to  experts. .  .The  Kirk  A  Blum 
Mfg.  Co.,  3211  Forrer  Ave.,  Cin¬ 
cinnati  9,  Ohio. 


One  of  a  numbor  of  battorios  of  roof  top 
fans  ¥rhkh  onhausl  ronlod  air  frrm  10 
idonfkal  systoms. 
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BRIDGEPORT  BRASS  COMPANY 


Copper  Auot  Bulletin 


MILLS  IN  BRIDGEPORT,  CONN.  AND  INDIANAPOLIS,  IND.-IN  CANADA:  NORANDA  COPPER  AND  BRASS  LIMITED,  MONTREAL 


Parts  of  fi**  diameter  miniature  volume  controls  used  in  hearing  aids  and  in  many  other  apf>lications. 
Courtesy  of  Centralab.  a  Division  of  Glohe-Unton  Inc.,  Milwaukee,  Wisconsin. 

Copper  AlloYS  PlaY  Important  Role 
In  Miniatnrization  Trend 


Throughout  the  electronics  industry, 
the  trend  is  to  smaller,  lighter,  more 
compact  assemblies.  Hearing  aids,  for 
example,  must  incorporate  all  the  ele¬ 
ments  of  a  radio  amplifier  in  a  package 
not  much  larger  than  the  average  ciga¬ 
rette  case.  Portable  communications 
equipment  like  radio  sets  for  aircraft 
and  automobiles,  miniature  personal 
radios,  walkie-talkie  units,  airborne 
radar  receivers  all  must  be  designed  so 
that  every  possible  extra  inch  of  space 
and  ounce  of  weight  can  he  trimmed 
off  the  finished  product. 

Miaiotvs*  Volume  Coatsol 

Illustrated  above  with  its  copper- 
base  alloy  components  is  a  volume 
control  no  bigger  in  diameter  than  a 
dime.  This  type  of  control  has  a  rating 
of  1/10  watt  and  is  obtainable  with 
resistance  ranges  of  from  0  to  500  ohms 
and  on  up  through  10  megohms.  It  is 
probably  one  of  the  smallest  volume 
controls  commercially  available.  It  is 
currently  being  used  as  a  component 
in  many  hearing  aids,  test  instruments, 
miniature  radios,  microwave  sets  and 
other  miniaturized  apparatus. 


Coppar-Bosa  Alloys 
Excallant  for  Pracisioa  Peurfs 

Copper-base  alloys  are  preferred  for 
many  electrical  and  electronic  applica¬ 
tions  because  of  their  fine  properties. 
Conductivity,  good  corrosion  resist¬ 
ance,  ability  to  withstand  severe  form¬ 
ing  operations,  high  wear  resistance, 
excellent  plating  and  finishing  proper¬ 
ties  explain  their  wide  use  in  the  many 
thousands  of  products  with  which  we 
are  familiar. 

Many  of  the  parts  in  this  control  are 
made  of  brass.  Some  are  plated  with 
either  nickel  or  cadmium  for  increased 
wear  resistance  or  silver  for  improved 
contact  characteristics. 

Among  the  parts  made  from  brass 
rod  are  the  contact  blade  pivot  pin, 
the  mounting  studs,  the  shaft,  rivet, 
hex  screw  and  nuts.  The  terminals 
were  made  from  yellow  brass  strip 
which  is  easily  stamped  and  formed. 
The  spacers  and  washers  were  also 
made  from  brass. 

Pkoaphoz  Bsonsa  Vital 
iu  Eluctzonics  Equipmant 

In  complex  assemblies  like  these  vol¬ 
ume  controls  and  switches,  satisfactory 
performance  depends  on  each  tiny  part, 
especially  those  spring  parts  used  in 


making  mechanical  and  electrical  con¬ 
tacts.  For  this  reason,  the  selection  of 
the  correct  alloy,  temper,  and  gauge  Is 
most  important. 

The  contact  spring  washer  and  spring 
pivot  pin  washer  in  the  tiny  volume 
control  illustrated  were  made  of  Phos¬ 
phor  Bronze  Grade  C,  approximately 
92%  copper,  8%  tin,  and  0.1%  phos¬ 
phorus.  Supplied  for  these  applica¬ 
tions  8  BAS  numbers  hard,  the  mate¬ 
rial  has  a  tensile  strength  of  about 
112,000  psi.  It  is  widely  used  through¬ 
out  the  electronics  industry  because  it 
combines  superior  spring  properties  as 
well  as  conductivity  and  high  corrosion 
resistance. 

Parts  like  contact  springs  must  have 
high  fatigue  resistance  to  withstand 
millions  of  flexing  cycles.  Spring  wash¬ 
ers  must  withstand  constant  compres¬ 
sion  without  taking  a  set  if  they  are  to 
be  satisfactory.  They  must  also  be  cor¬ 
rosion  resistant  under  all  climatic  con¬ 
ditions.  'Phosphor  Bronze  meets  all 
these  qualifications  and  yet  can  .be 
stamped  and  formed  into  precision 
parts.  That  is  why  Phosphor  Bronze  is 
in  such  wide  use  in  the  fields  of  radar, 
radio,  television,  sound  reproduction 
and  amplification,  and  in  all  types  of 
electronic  and  electrical  equipment  and 
controls. 

Bridgapezt  Bzoss  Sasvica 

Bridgeport  Brass  supplies  copper- 
base  alloys  — in  strip,  rod,  tubing,  and 
wire  —  used  in  the  electronics  field.  Our 
Laboratory  will  be  glad  to  assist  you 
in  the  selection  of  proper  alloys  for  your 
!  applications.  Write  for  Bridgeport 
i  Brass  Technical  Handbook  for  proper¬ 
ties  and  applications  of  copper-base 
I  alloys.  Call  or  write  the  Bridgeport 
I  District  Office  nearest  you.  <7M) 


Part*  of  elcrtronic  •aritrli  aiul  aaarmbled  iwitrhc*. 
Courtny  of  Centralab,'  Vilwaukcc.  Wieconain 
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PLANTS  AND  PfOPLE  (continued) 

left  the  company  to  become  head  of 
the  electrical  department  at  the 
Illinois  Institute  of  Technology. 

Two  years  later  he  returned  to 
GE  to  manage  the  engineering 
laboratory  of  the  control  division. 
In  1949  he  became  assistant  man¬ 
ager  of  engineering  and  was  ap¬ 
pointed  manager  of 'engineering  in 
1951. 


Motorola  Plans 
Plant  Moves 


Twin  one-story  plants  which  cover 
an  area  of  160,000  sq  ft  on  300,000 
;  sq  ft  of  property,  now  under  con- 
j  struction  in  Chicago,  will  soon  be 
occupied  by  Motorola  manufac¬ 
turing  and  parts  and  service  de¬ 
partments,  according  to  Robert  W. 
j  Galvin,  executive  vice-president  of 
I  the  company. 

Most  of  the  departments  in  the 
■  company’s  Washington  Boulevard 
plant  and  Halstead  Street  plant  in 
Chicago  will  move  to  the  new  build¬ 
ings.  Some  departments,  however, 
will  be  consolidated  in  the  Franklin 
Park,  Ill.  tv  assembly  plant,  also 
under  construction. 


High-temperature/  Wide-range 

RADIO-NOISE 

FILTERS 

for  Bulkhead  Mounting.  Series  1515 


TOBE  FILTERETTES  SERIES  1515 

These  compact,  radio-interference  filters  are  designed  for  use  in 
low-current  circuits.  They  are  hermetically  sealed  in  metal  cases  with 
threaded  studs  to  mount  the  units  on  metal  bulkheads  or  firewalls  in 
such  a  way  that  input  and  output  terminals  are  on  opposite  sides  of 
the  bulkhead,  and  the  filter  housing  is  connected  to  the  bulkhead. 
Weighing  only  0.17  pounds  each,  they  are  especially  suited  to  air¬ 
craft  service.  * 


Gag^  JoiiiN  Beiidix 
Executive  Staff 


These  units  are  avail¬ 
able  in  various  electrical 
ratings  and  frequency 
ranges;  see  table  below. 


JUST  OUT}  Catalog  on  MIL-C-25A  eapaeitort. 


Writo  today  for  your  fRil  COPY. 


TOBE  DEUTSCHMANN 

CORPORATION 

NORWOOD,  MASSACHUSETTS 


Rudolph  F.  Gaqq 

Riidolph  F.  Gagg,  recently  presi¬ 
dent  of  Air  Associates,  has  joined 
the  administrative  staff  of  Ray¬ 
mond  P.  Lansing,  vice-president 
and  group  executive  of  Bendix 
Aviation  Corp. 

Gagg,  who  was  assistant  to  the 
general  manager  of  Wright  Aero- 


Want  mart  lafermation?  Um  post  card  aa  lait  peqa. 
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INDUSTRIAL” 

for 

ELECTRONIC 

COMPONENTS 


Prccition  cn^iMccfed  tiectrenic  componcnti 
and  connecting  devices  for  oil  your  needs. 
•'  ANODE  CONNECTORS 

•  INTERLOCK  PLUGS 

•  LAMINATED  TURE  SOCKETS 

•  TERMINAL  STRIPS 

•  WIRED  ASSEMBLIES 

•  BAKELITE  STAMPINGS 

•  TERMINAL  BOARD  ASSEMBLIES 

- NEW  ITEMS— 

•  TUNER  STRIPS.  SOCKETS  and 
BRACKETS  far  UHF 

Our  extensive  desifn  and  areduetlan  facilities 
aie  availaSle  tar  develealnf  yaur  saecial  re- 
aulrements  and  aaalicatiens.  Reare- 
sentativee  in  arinclaal  cities  thrauali- 
eut  U.  S.  A.  Call  er  write  ter  sanalei 
and  Infarmatlen.  ORtfon  7-IUI. 


iNDUSrRiai  HARDWARE  Mfj;.  Co..  Inc 

taiNCl  VTBIIT  .  NIW  YORK  17  N  r 


FORD 


Write  for  Oeicriptive 
Brochure  about  all 
Ford  Control  Motors. 


control 
motors . . . 

for  oxtromoly  low  iiiortifl  ood 
Ugh  frogooNcy  rospoNSO 


HIGH  VOLTAGE  MOTORS 


60  Cyde.  1W«S«10  watt  medelt 

Designed  ipecitlcolly  for  electronic  sytlemi— 
operate  directly  in  the  plate  circuit  of  a 
vacuum  lube  amplifier. 


LOW  VOLTAGE  MOTORS 


60  and  400  Cycle,  2h«5>10  watt  modelt 

Recammended  for  normal  Iwa-phase  applications. 


advantages 


•  linear  torque— voltage  characteriatict 

•  linear  torque— speed  characteristics 

•  WMistaitd  continuous  stalling 

•  High  torqu#  ofRcioncy 

•  Hsxibility  of  mounting 


FORD  INSTRUMENT  COMPANY 

Division  of  Tho  Sporty  Corporation 

SI-IO  Thomson  Avonuo,  long  Island  City  1,  N.  Y. 


THE  MOST  COMPLETE  SOURCE 


I  N  ALL  METALS 


*t\  BOLTS^/" 

\  nuts  ^ 

^^SCREWS© 

I  THREADED  © 

«  PRODUCTS 

'I  STAINLESS  STEEL  IBt 

NAVAL  BRONZE  -  STEEL  -  BRASS 
aluminum  -  MONEL  -  EVERDUR 
NICKEL  ALLOY  STEEL 

immediate  Delivery  ^ 

'  Catalog  on  requesj  ''  _ 

KEYSTONE  ' 

BOLT&  NUT  CORP 

135  CHURCH  ST  ,  N.  Y.  7,  N.  Y. 

'  worth  4-4600 


Every  DANO  Coll 
is  Custom-Made 


In  eloctronic  equipment  success  or 
foilure  is  often  determined  by  coil 
function.  Every  Dane  coil  is  mode 
to  customor  requiremonts  and  is 
delivered  to  you  fit  as  a  fiddle  end 
ready  to  strvt  you  aad  year  products  with  porfoct,  trouble- free  performance. 

Sear/  us  samples  or  specificalioHs  wish  quantity  requirements 
Form  Wound  for  our  recommendations.  No  obligation! 

Papor  Section  Also,  Transformers  Made  To  Order 


•  Form  Wound 

•  Papor  Section 

•  Acetate  Bobbin 

•  Molded  Coils 

•  Bokelite  Bobbin 

•  Cotton  Inter- 


rir 


NO  HEAT  is  required  tor 

Metal  Degreaser  Fluid 


....  for  Electronic  and 
Allied  Industry 

Removes  all  oil,  greose,  waxes,  etc. 

Does  NOT  bum.  No  twat  required.  Nort-corrosive. 

Used  by  Icoding  electronic  and  Telo>'ision  monufoctures  for 
production  and  mointenonce. 

SAFI-UNDIRWRITIBS  LAB.  APPROVID. 

Write  ter  tuN  bitermotion  TODAY! 


BARCO  CHEMICAL  PRODUCTS  CO 
701-703  S  LA  SALLE  Chicayo  5,  Illinois 
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POTTER  INSTRUMENT  CO.,  INC 

n  5  CUTTER  MILL  ROAD  GREAT  NICK  N  Y 


PLANTS  AND  PEOPLE 


tcontinMd) 


nautical  Corp.  before  becoming 
president  of  Air  Associates,  will 
assist  Lansing  in  the  administra¬ 
tion  of  seven  Bendix  divisions, 
which  manufacture  aircraft  instru¬ 
ments,  control  and  navigational 
equipment,  starters,  generators, 
special-purpose  electron  tubes,  igni¬ 
tion  systems,  meteorological  instru¬ 
ments,  precision  electrical  units  and 
many  other  products.  These  di¬ 
visions  employ  some  22,000  employ¬ 
ees,  or  about  46  percent  of  the 
corporation’s  total. 

Gagg  joined  Wright  Aeronautical 
as  an  experimental  engineer  in 
1930.  He  became  assistant  chief 
engineer  in  1934  and  Eissistant  gen¬ 
eral  manager  in  1940.  He  was 
named  president  of  Air  Associates 
in  1948. 


Wilrux-Gay  EstabliHhes 
Scholarship  At  IIT 

Wilcox-Gay  Corp,  established  a 
scholarship  at  Illinois  Institute  of 
Technology  that  is  designed  to  pro¬ 
duce  experts  in  the  field  of  mag¬ 
netic  recording.  It  provides  $660 
tuition  a  year  for  students  enrolled 
in  studies  preparing  them  for  mag¬ 
netic  recording  development. 

In  making  the  grant,  Wilcox-Gay 
president  L.  H.  Ashbach  said,  “We 
are  establishing  this  scholarship 
because  we  want  to  help  deserving 
students  obtain  expert  knowledge 
in  the  magnetic  recording  field.  By 
doing  so,  I  believe  we  are  advanc¬ 
ing  the  interests  of  the  entire 
industry,” 

In  another  move,  the  company 
announced  the  construction  of  two 
additional  one-story  buildings,  ad¬ 
jacent  to  its  plants  in  Charlotte, 
Mich.  They  will  be  devoted  to  in¬ 
creasing  production  of  magnetic 
tape  recorders  and  recorder  acces¬ 
sories.  The  plants  will  add  26,000 
sq  ft  of  space  to  present  facilities. 


Clary  Multiplier 
Appoints  Gen.  Davis 

Brig.  Gen,  Marle  H.  Davis,  who 
retired  in  August  as  chief  of  the 
Army  Ordnance  Industrial  Ammu¬ 
nition  Branch,  has  accepted  a  posi¬ 
tion  as  manufacturing  and  engi¬ 
neering  consultant  for  Clary  Multi- 
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Model  209 A 


tfil  •  us 


ZOPHAR  MILLS,  iNC 
112-130  26th  Street, 
Brooklyn  32,  N.  Y. 


IH(  KICKOK  ELECTRICAl  INSTRUMENT  CO 


OPHAR 


WAXES 


COMPOUNDS 


Zophar  Waxes,  resins  and  compounds  to  impregnate, 
dip,  seal,  embed,  or  pot  electronic  and  electrical  equip¬ 
ment  or  components  of  all  types;  radio,  television,  etc. 

Cold  flows  from  100°F.  to  285° F. 

Special  waxes  non-cracking  at  -76°  F. 

Compounds  meeting  Government  specifications  ploin 
or  fungus  resistant. 

Let  us  help  you  with  your  engineering  problems. 


true  VTVM 

ond 

CAPACITANCE  TESTER 

•  Lart*  t''  actcr. 


10S27  DwPowt  Ay.  CUvtIdwe  0,0. 


HpiniiinK,  forniinK  end  fabrication  facilitirit 

ran  produce  the  shape  or  part  you  need  for 
Klectronics  applications.  If  It  includes 
shapes  or  sections  like  those  shown  here- 
if  its  a  “headache  Item’’  or  needs  engi- 
neerinK  suggestions,  send  blue  print  or 
sample  for  quotations,  or  write  for  newest 
Brochure  53E. 

ROLAND  TEINER  COMPANY,  INC. 

134TREMONTST.,  iVERETTSV,  MASS.  •  EV  7-7tOe 
fnginuring  OUktt:  Chicago,  Cincinnati,  Detroit,  Fort 
Worth,  Konsoi  City,  Now  York,  Loo  Angclot 
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n -TALKS 

F  i  A  T  U  R  E 


PRECISION  POTENTIOMETERS 

of  optimum  accuracy 
meeting  your  space  requirements 

TiAH  Ty|M  RVP3  loppad  hol«  and 

pracitlon  pilot  mounting 


Technology  Instniment  Corporation  potenttometera  are  designed  for 
application  in  computing  devices,  instrumentation,  electronic  control  and 
servo  mechanisms  —  wherever  extreme  electrical  and  mechanical  precision 
is  an  essential  requirement. 

As  a  result  of  years  of  custom  manufacturing  a  complete  line  of  standard 
sizes  is  available  ranging  from  7  inches  in  diameter  to  the  sub-miniature 
14"  in  diameter. 

Custom  design  both  mechanical  and  electrical  is  a  featured  TIC  service. 
Precision  non-linear  pots  may  be  designed  to  meet  customer’s  requirements 
from  either  empirical  data  or  implicit  functions.  Taps  and  special  winding 
angles  anywhere  up  to  360*  continuous  winding  can  be  incorporated  into 
both  linear  and  non-linear  precision  potentiometers.  Greatly  expanded  facil¬ 
ities  plus  mass  production  techniques  meet  customer  volume  needs  yet 
maintain  precision  tolerances  in  both  linear  and  non-linear  potentiometers. 


'AM  IISISTANCf 
7  I  srw  000 


KtCTtiCAi.  ^OWf» 

ANGIF  UNCAftiTT  KITING 


tXAMflE  OP  HONUNPAt  FUNCTION 
AVAiLAiLf  AS  ST 
Type  RVP7  S2  lgnc»ion 


Type  «VP)  S4  funct.on 
SO  db  loqa'ithmic. 

'  2*;*  constant  fractional  ac<ura(y 

Available  for  non  linear  fanct’i^ni 
Note  Phenolic  bate,  precision  po¬ 


lype  RVj  ^  SI04  function' 


SLANTS  AND  SEOSLE 


plier  Corp.  He  will  work  with  all 
phases  of  production  operations,  in- 
I  eluding  business  machines  and  elec¬ 
tronic  equipment  as  well  as  guided 
missile  instruments  and  ammuni¬ 
tion  components,  at  the  company’s 
San  Gabriel,  Calif,  plant.  The 
firm  has  announced  a  new  $6 
million  program  for  guided  missile 
instruments  and  is  expanding  pro¬ 
duction  of  its  electronic  data  hand¬ 
ling  equipment,  office  machines  and 
other  lines. 


Marandino  Appointed 
Sylvania  Plant  Head 


Typa  RVI  $7  IwncHcri 
I  5*  .In  I  /I  < 
gmplifud* 


Ntd  J.  Marandino 

Ned  J.  Marandino  has  been  ap¬ 
pointed  manager  of  the  new  Syl¬ 
vania  tv  set  plant  in  Batavia,  N.  Y., 
which  is  expected  to  be  completed 
in  February,  1954.  The  plant  is 
the  company’s  largest  one-building 
facility  and  will  employ  approxi¬ 
mately  2,700  persons. 

Marandino  joined  Sylvania  in 
1950  as  superintendent  of  test  and 
inspection.  In  the  same  year,  he 
was  appointed  superintendent  of  tv 
set  production,  a  post  he  held  until 
his  pre.sent  appointment. 


tc'ylO.OOOn  (froka* 

•  IS%  i'/y-  rai.it 

iiifdr>(«  v«luvL  4f>d  tfroh*  (•nqthi  from  S  i 
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533  M«ia  SOtmO.  AcOm,  Mas««ehMt*tt(,  PhoM  Aetox  3-7711 


Stromberg  Enters 
Electronics  Control 

Strom  berg-Carlson  participated 
in  the  establishment  of  a  new  in¬ 
dustrial  process  control  firm  in  Los 
Angeles  known  m  Electronic  Con¬ 
trol  Systems. 

The  new  firm,  headed  by  Leonard 
Mautner  as  president  and  A.  F. 
Brewer  as  executive  vice-president 
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and  secretary,  will  concentrate  on 
problems  in  the  fields  of  automatic 
process  control  and  data  handling. 
R.  C.  Tait,  president  of  Stromberg, 
serves  as  a  director  of  the  company 
and  helped  to  set  it  up. 

Mautner,  who  was  associated 
with  the  radiation  laboratory  of 
MIT  during  World  War  II,  w'as 
formerly  manager  of  Du  Mont’s  tv 
transmitter  division.  He  was  pres¬ 
ident  of  Television  Equipment 
Corp.  and  headed  electronic  re¬ 
search  and  development  of  guided 
missile  laboratories  for  Hughes 
Aircraft. 

Brewer  has  also  specialized  in 
radar  and  guided  missiles  for  more 
than  13  years.  He  has  carried  on 
development  work  for  the  armed 
services  at  Sperry,  Hughes  and 
similar  organizations. 


National  Electronics 
Expands  Plant 

National  Electronics,  industrial 
tube  manufacturers,  have  com¬ 
pleted  an  addition  to  the  Geneva, 
Ill.  plant  increasing  floor  space  by 
more  than  40  percent.  The  addi¬ 
tional  space  will  be  used  to  expand 
production  of  thyratrons,  rectifiers 
and  ignitron  tubes.  Output  this 
year  is  running  35  percent  ahead  of 
the  1952  rate,  according  to  J.  H. 
Hutchings,  vice-president. 


Aerovox  Makes 
New  Moves 

W.  Myron  Owen,  president  of 
Aerovox  Corp.,  announced  the  ap¬ 
pointment  of  G.  Milton  Ehlers  as 
chief  research  engineer.  He  has 
held  positions  as  director  of  re¬ 
search  with  the  Globar  Corp.  and 
chief  ceramic  engineer  with  Globe 
Union.  From  1946  until  his  recent 
appointment,  he  was  president  of 
the  Herlec  Corp.  of  Milwaukee, 
a  subsidiary  of  the  Sprague  Elecr 
trie  Co. 

In  another  move,  two  of  the  larg¬ 
est  divisions  of  Aerovox,  the 
Wildor  manufacturing  operation 
and  the  ceramic  capacitor  operation ' 
of  the  Hi-Q  division,  were  merged. 
Wildor  has  moved  from  Cleveland 
to  three  Hi-Q  plants  in  New  York 
and  South  Carolina.  The  combined 


^Ptfiducffonce 
VCapacHance 
Vlkesistance 

iDissipation 
Factor  (D) 

V$torago 

CoeHicient  {Q) 
^lot  Impedance 
Functions 


Th«  typ«  3I0A  Z-Angl*  M«l*r  mcaturet  iinpAdonc*  dirccHy  in  polar  coordinolot 
at  on  impodonco  mognitudo  in  ohmi  and  photo  onglo  in  dogroot;  2  /t 
Impodonco  Kongo:  .5  to  100,000  ohmi,  covorod  by  a  tinglo  diol  and  o  four 
potilion  rongo  twilth. 

Accuracy:  ±  1% 

Froquoncy  Kongo:  30  cyclot  to  20  kc.  for  impodoncot  bolow  SOOO  ohmt,  mooturo- 
montt  con  bo  niodo  up  to  40  kc.  For  froquonciot  from  100  kc.  to  2  me.,  wrilo  for 
tpocificalioni  for  Iho  typo  3nA-KF  2- Anglo  Motor. 

Photo  Anglo  Kongo:  0*  to  90*  Oiroct  rooding  on  ponol  motor.  Motor  it  alto 
Colibrotod  in  D  ond  O. 

Photo  Anglo  Accuracy:  Within  2*  of  motor  indication. 

Intornol  Otcillotor;  60  cyclot  ond  400  cyclot.  Torminolt  oro  providod  for  on  oitornol, 
vorioblo  froquoncy  tignol  gonorotor  for  mooturomontt  at  othor  froquonciot. 

In  tho  Hold,  Iho  loborolory,  Iho  production  loti  floor  or  tho  clott  room,  Iho 
oxiromo  accuracy  and  tho  timplicily  of  oporolion  hot  provod  tho  typo  3I0A  2-Anglo 
AAotor  to  bo  a  tuporb  and  rolioblo  intirumonl. 


Writo  now  for  moro  dotoilod  information. 


INeiNIKKIHG  RKPRKSINTATim 

Chicaoo,  III.  —  UPtowo  8*U4I  Amprior,  One.,  Can.  —  Arnprior  400 

Cleveland,  Ohio  —  PRotpect  I-6I7I  Hollywo^,  Cal.  —  HOllywood  9-6504 

Waliham,  Matt.  —  WAItbam  5-6900  Dallat,  Texas  —  Dixon  99IS 

Rochetter,  New  York  —  Monroe  3143  Roieland,  New  Jertey  —  Caldwell  6-4545 
Dayton,  Ohio  —  Michi|(an-8721  Wyncote,  Pa.  —  ORoniz  8805 

Silver  Spring,  Md.  —  Sligo  7-350 
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operations  will  be  known  as  the 
Hi-Q  division  of  Aerovox  but  the 
Wildor  name  will  continue  to  be 
carried  on  all  resistor  products  of 
the  Hi-Q  division. 


Elwood  Schafer  Joins 
CBS<Hytron 


Cut-away  view 
of  HERMEREX* 
approximately 
twice  actual  size. 


Elwood  W.  Schofor 


Elwood  W.  Schafer,  former  vice- 
president  of  National  Union  Radio, 
has  been  named  assistant  to 
Charles  F.  Stromeyer,  vice-presi¬ 
dent  in  charge  of  manufacturing 
and  engineering  at  CBS-Hytron. 

Schafer  was  for  seven  years  an 
engineer  with  GE  and  has  served 
as  chief  factory  engineer  on  re¬ 
ceiving  tubes  for  RCA, 

His  duties  at  CBS-Hytron  will 
be  to  assist  in  planning  expansion 
of  the  firm’s  tv  tube  manufacturing 
facilities,  including  operation  nf  a 
color  tube  pilot  plant. 


Through  the  ingenious  application  of  a  toggle  and  metal  bellows,  the 
HERMEFLEX  provides  a  positive  metal-to-metal  seal  of  shaft  rota¬ 
tion  through  a  wall  of  solid  metal.  Employing  no  gaskets  nor  sliding 
seals  this  device  is  a  compact,  unitized  seat  essential  to  the  control  of 
hermetically  sealed  instruments,  electronic  devices  and  high  vacuum 
apparatus. 

At  present  the  HERMEFLEX  is  produced  in  two  standard  diam¬ 
eters— 1-inch  and  Vi'inch.  These  units  are  designed  for  the  manual 
control  of  shaft  rotation  in  pressure  differentials  up  to  1  atmosphere. 
Your  inquiries  for  HERMEFLEX  developments  to  meet  different 
duty  cycles,  special  environmental  conditions  or  other  unusual  prob¬ 
lems,  are  cordially  invited. 
Bulletin  will  be  sent  upon  request. 

:|c  PATENTED  U.  S.  Patent  Office.  Trade 
name  copyrighted. 


Tinnerman  Products 
Makes  Changes 

A.  H.  Tinnerman,  president  of 
Tinnerman  Products,  announced 
five  organizational  changes  in  the 
engineering  and  sales  departments 
of  the  company. 

Lawrence  H.  Flora,  director  of 
engineering  since  early  this  year, 
has  been  appointed  to  the  newly- 
created  post  of  director  of  sales. 
He  joined  the  Tinnerman  engineer¬ 
ing  staff  in  1942  and  served  as  head 
of  the  product  development  depart¬ 
ment  until  1949  when  he  became 
chief  engineer. 

In  his  new  capacity,  Flora  will 
coordinate  and  integrate  field  activ- 


KIARFOTT  COMSONINTS 
INCLUOIt 

Gyrot,  S«rvo  Molort,  Syn- 
chroi,  Sarvo  ond  Magnetic 
Ampllfiert,  Tachometer  Gen- 
eratort,  Hermetic  Itotary 
Seals,  Aircraft  Navigational 
Systems,  and  other  high  ac- 
curocy  mechanicol,  electrical 
and  electronic  components. 


eartoU 


CREATIVE  ENGINEERING 
PRODUCTION  ACHIEVEMENT 


'"f^CIARPOTT  COMPANY,  INC.,  1150  McBride  Ave.,  Little 
Midwest  OffiMi  let  W,  Randolph  St.,  Chicago  1,  Mkwis 
West  Coast  Office)  253  N.  Vlnedo  Ave.,  Pasodeno,  Calif. 
A  General  Predden  tgidpeient  Corporation  Subsidiary 
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The  RIGHT  power  supply 
for  mobile  equipment 
is  on  EEPCO  specialty 

Outstanding  experience  in  producini  rotary 
electrical  equipment  to  meet  riftid  speciBcationi 
is  an  integral  part  of  every  EEPCO  product. 

Whether  your  problem  involves  an  industrial 
or  highly  developed  military  unit,  EEPCO's 
complete  research  and  engineering  facilities  are 
at  your  disposal.  Contact  EEPCO  today  for  spe* 
cial  design  assistance  that  can  provide  you  with 
the  best  solution. 


OTNAMOTOI  OPIIATIS  PIOM  13.X4.>a  VOLTS 

Output  of  HWf  ramofkobly  cowpoct  unit  li  500  valti  at  .100  aiapafai 
DynomicoHy  boloncad  armatur#  bat  4  windinpi. 


'  ELECTRO  ENGINEERING  PRODUCTS  CO. 

*09  W.  LAKE  STREET.  CHICAGO  «.  ILLINOIS 
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Unusual 

Applications 

demand 

GTC 

Transformers 


Parmak  Electric  Fencers  are 


gviaranteed  to  perform  exactly 


as  represented.  This  empha 


sizes  the  need  for  GTC’ 


Transformers  which  will 


meet  the  most  rigid  require 


If  your  application  is  un 


usual  or  standard,  we  sug 


gest  you  consider  "GTC 


proven  transformers 


where  maximum  per 


formance  is  essential. 


We  welcome  your  inquiries 

GENERAL  TRANSFORMER  COMPANY 

sending  htduttry  since  1928 

18240  Harwood  Avonuo,  Homowood,  Illinois 
(Suburb  of  CMcogo) 

41)  Wont  more  information?  Use  post  cord  on  loit  page 
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Electric  fencer. 


proMucI,  is  used 
in  the  Permeb 


ities  of  the  sales  force  and  continue 
to  direct  policy  of  the  engineering 
department. 

Edward  E.  Griger,  who  joined 
the  company  in  1943  and  was  as¬ 
sistant  sales  manager,  has  been 
named  sales  manager.  He  absorbs 
many  of  the  duties  of  William  H. 
Taylor,  Tinnerman’s  former  gen¬ 
eral  sales  manager  who  resigned  to 
become  director  of  purchases  for 
Packard  Motor  Car  Co. 

William  L.  Seitz,  formerly  in 
charge  of  development  engineering, 
has  been  appointed  chief  engineer. 
He  has  been  with  the  company  for 
12  years,  Clarence  Van  Neil  takes 
Seitz’s  former  position. 

John  Balint,  formerly  in  charge 
of  product  engineering,  has  been 
advanced  to  the  post  of  new  product 
manager.  He  joined  the  company 
in  1947,  coming  from  Ford  Motor 


Cook  Names  Anderson 
And  Washburn 


Alton  D.  Andarpon 


Alton  D,  Anderson  has  been  ap¬ 
pointed  chief  engineer  of  the  Cook 
Research  Laboratories,  succeeding 
D.  C.  McDonald  who  resigned.  Earl 
L.  Washburn  has  been  named  tech¬ 
nical  head  of  the  systems  develop¬ 
ment  section. 

Anderson  spent  over  10  years  as 
research  engineer  with  the  Naval 
Ordnance  Laboratory  and  as  chief 
of  the  pressure  mechanisms  devel¬ 
opment  section.  Since  coming  to 
Cook  in  1960,  he  has  been  director 
of  the  systems  development  section 
and  most  recently  assistant  chief 
engineer.  He  will  continue  to  have 
responsibility  for  the  company’s 
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work  in  oceanographic  instrument 
development,  digital  computer  re¬ 
search  and  design,  rocket  instru¬ 
mentation,  and  coordination  of 
overall  technical  programs  in  addi¬ 
tion  to  his  new  duties  as  chief 
engineer. 

Washburn,  who  has  worked  for 
the  past  two  years  as  a  project 
engineer  at  Cook  on  atmospheric 
systems  studies  to  determine  the 
optimum  organization,  technique 
and  equipment  for  use  in  such  sys¬ 
tems,  was  a  senior  project  engineer 
for  over  seven  years  with  Wallace 
Tiernan  Products  Co.  In  his  new 
position,  he  will  be  in  charge  of  all 
engineering  phases  of  geophysical 
and  physics  research  as  well  as 
digital  computing  equipment  and 
special  test  instrumentation  devel¬ 
opment. 


Tips  Screw  In  to  Ht  the  Job 
DOUBLE  METAUIC 
DOUBLE  CARBON 


Sprinkle  Joins 
Ampex  Corp. 

Melvin  C.  Sprinkle,  formerly 
chief  engineer  for  Shrader  Manu¬ 
facturing,  has  been  appointed  audio 
sales  manager  of  the  Washington, 
D.  C.  office  of  Ampex  Corp.  For 
many  years  he  was  in  the  sales 
engineering  department  of  Altec 
Lansing  Corp. 


Other  Tlpt  Available 

Pencil-Thin 

PO»  tASim.  fASTEK  SOLDEMIMO  OP: 

e  Ilvctrvaic  drciStt  aarf  Part*  e  Taraiiaal*  ^ 

e  Aircraft  Caaaactarc  e  Rarfla  aarf  TV  Oaitlt 

e  Pla  Tyea  Slavs  e  lastraanati  A 

e  Wlra-ta-VVIra  a  Mat#e  CIrcaits 

Here  is  an  all-new  production  tool  expressly  designed  w  make  small  and 
miniature  soldering  simpler  and  surer  thim  ever  before.  It  is  so^last^that  sdne 
joints  can  now  be  soldered  in  less  than  1  second !  ...  •so  much  lifter  and 
easier  to  handle  than  soldering  irons  or  guns  that  a  woman  can  use  it  all  day 
long  without  fatigue!  Check  this  unique  combination  of  features  against 
your  job  requirements: 

GITS  INTO  SMAU,  TIGHT  SPOTS  because  of  smaller  electrode  pencil. 

NO  HIAT  DAMAGf— instant  retistaiKe  heating  makes  sound  joints  before  re¬ 
sistors,  condensers,  printed  circuits,  termiiuil  fibre,  etc.,  can  be  damaged. 
Pinpoints  the  heat ! 

NO  “COlO  HOW  JOINTS" — resistance  principle  requirts  that  metal  be  heated 
before  the  solder  will  flow.  Tap  twitch  adjust  heat  aa  needed. 

SAFf — soldering  pencil  uses  harmless  (6v)  voltage  and  high  amperage  from 
separate  step-down  transformer. 

LiSS  PIRf  HAZARD — electrodes  are  hot  only  when  in  use. 
lISS  RIPIACIMENT  COST— only  low  cost  electrodes  to  buy. 


Sarkes  Tarzian 
Changes  Personnel 

G.  Eannarino,  director  of  Sarkes 
Tarzian  rectifier  division,  an¬ 
nounced  that  Stanley  Niciejewski 
has  been  named  sales  manager.  Al¬ 
fred  D’Urso  was  promoted  from 
sales  engineering  to  assistant  sales 
manager  of  distributor  sales.  Fred 
Lucas  joined  the  division  as  assist¬ 
ant  sales  manager  of  industrial 
sales.  He  was  previously  employed 
by  Federal  Telephone  and  Radio  in 
rectifier  engineering  and  sales. 


TIPS  FOR 

^ iVIRY  SMAtl  JOS  T 

#  —2  liiM  of  doublo  car- 
f  Son,  tlnglo  carbon  wHb 
I  vround  clamp,  doublo  mo- 
1  tallic.  May  alto  SE  USED 


IDEAL  INDUSTRIES,  Inc. 

lOSS^Pork  Avonvo,  SycoiMro,  llllnolt 

Plaoao  tond  catalog  data  on  NEW  IDEAL  THERMO-TIP, 


Du  Mont  Realigns  TV 
Transmitter  Division 

Addition  of  new  sales  engineers 
and  revision  of  duties  of  the 
present  staff  have  been  made  by  the 
television  transmitter  division  of 
Du  Mont. 

C.  E.  Spicer  has  been  promoted 


^  AS  SOLDERING  IRON 
-two  tim  of  chlaol  . 
tip  Irons, 


COMPANY, 


ZONE....  STATE 


Wont  mora  ioformotion?  Usa  post  cord  on  last  popa. 
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PLANTS  AND  PtOPLE 


(CMttHWd) 


No  more  worries  abouf 
FREQUENCY  RESPONSE 

i  WRITING  SPEED. 


tPost  tranfient*  and  high>fr*qu«ncy 
phanomena  now  can  bo  accuratoly 
rocordod. 

Several  types  of  continuous>drive  record 
magazines  are  available  for  6-inch  sensitized 
paper  and  film,  and  for  35-mm  film.  The 
magazine  shown  on  the  oscillograph  at  the 
left  accommodates  100-foot  rolls  of  record 
paper. 

Drum-type  magazines,  both  small  and  large, 
are  valuable  for  short  high-speed  records. 

kThe  large  drum-type  magazine  at  the  left 
has  a  drum  3  feet  in  diameter  and  6-inches 
wide.  It  can  be  driven  at  3000  RPM  for  a 
chart  spaed  of  6000  inches  per  second  when 
high  resolution  is  needed.  It  can  be  used  to 
take  one  10-foot  record  or  a  larger  number 
of  shorter  records. 

The  ASC-10  6-element  direct-coupled  am¬ 
plifier  will  drive  the  SC -16  oscillograph  from 
potentials  of  millivolt  level. 

B  Useful  for  strain  recording  to  100  Kilocycles. 

AUTOMATIC  OeiRATION  Initiat*  a  trontknt  with 
th»  oicillograph,  or  lot  tho  traiwiont  (tart  th*  OKil- 
legroph. 

QUICK-CHANOI  TRANSMISSION  for  wido  rang*  of 
rocerd  tpoodi. 

RRICISION  TIMS  UNIS. 

Z-AXIS  MODULATION  for  timing  to  ono-tonth  milli* 
(ocond. 

QUICKLY-INnRCMANOIASli  LINS  STAOIS  for  dif- 
foroni  rocord  and  Iroco  widths. 

Write  for  Bulletin  2G1-K  for  details. 

Writm  for  FRBE  copy  of  Hathaway  ingtnaaring  News 


Mlflf 

KfilSI 


INSTRUMENT  COMPANY 

ISIS  so.  ClAtKSON  STREET  •  DENVER  la  COIORADO 


I  to  sales  operations  manager  and 
manager  of  the  sales  engineering 
I  department. 

I  Joining  the  division’s  staff  are 
I  K.  B.  EoUen,  formerly  engineering 
I  supervisor  for  WDTV ;  F.  D.  Bon- 
youloir,  formerly  chief  engineer  of 
I  WAAB;  L.  O.  Keys,  formerly  a 
i  Philco  microwave  engineer;  F. 

I  Klimowski,  former  maintenance 
,  supervisor  for  the  Stavid  Engi- 
J  neering  Co. ;  L.  Litchfield,  formerly 
I  a  Du  Mont  research  engineer ;  W.  K. 

Terrell,  an  engineering  supervisor 
I  for  WABD  and  N.  C.  Ritter,  form- 
’  erly  a  Keith  Electric  Construction 
i  Co.  engineer. 

Morris  A.  Mayers,  educational  tv 
consultant,  has  been  appointed  gen- 
;  eral  manager  of  Du  Mont  network 
I  closed  circuit  operations. 

Stephen  Pozgay,  sales  repre- 
!  sentative,  has  resigned  to  become 
manager  of  station  WNAM-TV  in 
:  Appleton,  Wise. 

;  Audio  Devices 
Acquires  Advance 

I  Audio  Devices  of  New  York  has 
'  acquired  the  assets  and  goodwill  of 
I  Advance  Recording  Products  of 
I  Long  Island  City,  N.  Y.,  according 
:  to  an  announcement  by  William  C. 
i  Speed,  president  of  Audio. 

'  Founded  in  1941,  Advance  Re¬ 
cording  was  one  of  the  oldest  com- 
I  panies  in  the  U.  S.  in  manufacture 
i  of  recording-disc  blanks  for  radio 
stations,  recording  studios  and 
phonograph  record  producers, 
i 

American  Mica  Moves 

The  American  Mica  Insulation 
Co.  of  Newark,  N.  J.  has  completed 
;  its  move  to  Manasquan,  N.  J.  where 
it  will  occupy  expanded  facilities 
for  the  manufacture  of  fabricated 
mica  parts  for  the  electronics  in¬ 
dustry. 

Ford  Names  Assistant 
Chief  Engineer 

Theodore  Jarvis  has  been  pro¬ 
moted  to  assistant  chief  engineer 
at  the  Ford  Instrument  Co.,  accord¬ 
ing  to  William  Newell,  vice-presi¬ 
dent  for  engineering.  Jarvis,  who 
is  now  responsible  for  engineering 
work  connected  with  atomic  energy 
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Precisely 
fabricated 
to  the  most 


for  electronic  devices 


Minicrtura  and  Subminlaturn 
Radio  Tubes  •ToUvislon  Tubss 
Hsoring  Aid  Tubss 


SCOPE  DOLLY  MODEL  1 


Our  technical  akill  will  improve  the 
performance  of  condenaere.  neon  eleo- 
trodee.  eolderinq  irons,  electrical  ap¬ 
pliances,  gauge  glasses,  diaphragms, 
stoves,  mica  washers,  and  for  all  other 
mica  applications. 


•  Ceeveeicnt  Height  and  •  Lightweight  Aluminum 

Viewing  Angle  Construction 

•  Adjustable  to  Hold  Port*  •  Recommended  by  Labor* 

oble  Scopes  atories  Wherever  Used 

•  tail  Bearing  Swivel  Rub-  $38  »o 

ber  Tired  Casters  foa  Leefwfffe,  Ky. 


We  guarantee  that  the  quality  ol  our 
raico  will  reduce  your  shrinkage  coetsi 


TECHNICAL  SERVICE  CORP 


Louisville  3,  Kentucky 


Send  for  our  ^HANDBOOK. 
on  FABmCATED  / 

NATURAL  /  ^ 

M/CA"  / 


ADJUSTABLE  POLYSTYRENE 
PRECISION  CAPACITOR 


Since  1929 


Capocitonce  Available — 1  to  10  UFD. 

Voltage  Available— 100  to  400  VDC. 

VmE  .  insulation  Resistance — 10^  MEG./MFD. 

Temp.  CocH.— 100  P.P.M.  Per  *C  (—20  *F  to  140  *F) 
,  Absorb  .015%;  Dissipation  .0002 

1%  Noeiinol  Tolerance— ftMetefeility:  ±.0001  MfD. 

I  Ideal  as  SECONDARY  STANDARD  op 

AppUM  V’  for  TEST  EQUIPMENT 

t40W°BCINa  USED  SY  LEADINa  ANALOG  COMPUTES  MFRS..  ImtMlitg  Reeves  Inst.  Cerp.; 
Cenveir,  Goedyeer  Aircraft;  Beckman  Init.;  Jet  Prep.  Lab.;  Electrenlc  Atseciatee. 

SOUTHERN  ELECTRONICS  COMPANY 

239  W.  Orange  Grove  Ave.  Burbank,  Calif. 


MICA  CORPORATION 

225  Van  Brunt  St. 
Englewood,  New  Jersey 
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WIRE-WOUND  RESISTORS 


(continiM^) 


projects,  recently  completed  a 
year’s  study  at  the  Oak  Ridire 
School  of  Reactor  Technology.  Ford 
instrument  specializes  in  the  manu¬ 
facture  of  computers  for  the  armed 
services. 


Cal-Tronics  Moves 

Cal-Tronics  Ck)RP.,  manufacturer 
of  test  equipment,  has  moved  to  a 
new  plant  in  Los  Angeles.  The 
building,  containing  20,000  sq  ft 
of  floor  space,  provides  executive 
offices  and  3,500  sq  ft  for  engineer¬ 
ing,  with  the  balance  devoted  to 
manufacturing  and  assembly.  Em¬ 
ploying  65  people  at  present,  it  is 
expected  that  employment  will 
double  with  the  new'  plant. 


There  are  many  makes  of  resiston — but  there  is  only  one 
1-T-E  quality.  I-T*E  wire-wound  power  resistors  and 
precision  resistors  are  especially  designed  and  precision- 
buiff  to  meet  the  exacting  standards 
required  for  critical  electronic 
applications. 

l-T*E  fabrication  combines 
laboratory  precision  and  close 
quality  control  with  nnodem  pro- 
duction  methods.  As  a  result,  you 
.  can  obtain  the  exact  type  of  high 

w  quality  resistor  you  want—in  any 

quantity  you  need. 


Williams  Named  Jensen 
Chief  Engineer 


l-T-E  POWER  RESISTORS 

Non-hyer«tc*eic  ceramic  faundolienc  ora  in  accordance  with 
JAN  ipaciflcaiionf. 

Pared  retidance  wire*  ore  wnitormiy  wound  to  prevent  shorted 
turns  and  excessive  hot  spots.  Aii  connections  silver-soidered. 
VitrooMf  enemei  coating  (organic  if  required)  provides  a  glazed 
moisture-repellent  surface  with  fast  heat-dissipation  qualities. 
Advanced  preductien  metlieds  assure  high  stability,  long  life. 
Standard  Tolerance:  and  less  mode  to  order. 


Standard  fixed  resistors: 
5-200  watts 
Adjustable  resistors: 
10-200  watts 
Oval  resistors: 
30-75  watts 
Ferrule  resistors: 

12-200  watH 
Special  resistors: 
built  to  spocifleotiofw 


l-T-E  PRECISION  RESISTORS 

HIgh-qualHy  wire  alleys  ore  used — free  from  particles  of 
Impurity  and  grain  growth. 

Awtematic  precision  winding  assures  even  tension — ollmiiKiles 
hot  spots. 

Hermetic  or  vacuum-impregnated  sealing  protects  against 
destructive  effects  of  salts,  moisture,  and  atmospheric  conditions. 
Accelerated  aging  process  prior  to  calibration  auures  accuracy. 
Critical  quality  cantrel  eliminates  all  resistors  which  do  not 
come  up  to  high  l-T-E  standords. 

Standord  Tolerance:  ±1%.  Available  in  specified  tolerances 
down  to  ±0.05%. 


TYPE  At 

lightweight,  hermetically 
sealed  —  for  precision 
operation  up  to  125° 
C.  Surpass  JAN  R-93  A, 
Characteristic  A,  and 
MIL  R-93  Aspecifications. 
TYPE  Rt 

vacuum- Impregnated, 
moisture-resistant.  For 
JAN  R-93,  Chciracteristic 
B,  specifications. 
RATINGS  from  0.01 
ohm  — 10  megohms, 
0.125  —  5  watts. 


Philip  B.  Willions 


Thomas  A.  White,  president  of 
Jensen  Maufacturing,  announced 
the  appointment  of  Philip  B. 
Williams  as  chief  engineer.  He 
joined  the  company  11  years  ago  as 
a  member  of  the  engineering  staff. 

In  his  new  position,  he  will  be  in 
charge  of  all  product  design,  devel¬ 
opment  and  research  for  the  com¬ 
pany. 


//igk  sensitivity  Deflection  Yokes  and 
compact,  high-quality  Focus  Coils  are 
also  available  in  many  types  and  rati ngs 


Bristol  Expands 

Bristol  Co.,  manufacturers  of 
automatic  instruments,  has  com¬ 
pleted  an  expansion  of  its  socket 
screw  division.  New  facilities  in¬ 
clude  a  new  building  equipped  with 
the  latest  types  of  precision  equip- 


Wunt  more  Informotioxf  Um  past  cord  oa  latt  pogt. 
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PLANTS  AND  PEOPLE  (continiMd) 

ment  for  screw  manufacture. 

The  company  also  promoted  three 
executives,  according  to  announce¬ 
ments  by  Harry  E.  Beane,  vice- 
president  of  sales. 

D.  C.  Sanford,  applications  engi¬ 
neer,  who  joined  the  company  in 
1937,  has  been  appointed  manager 
of  the  applications  engineering 
department. 

F.  W.  Borchers,  who  joined  Bris¬ 
tol  in  1922  and  was  appointed  as¬ 
sistant  sales  manager  in  1948,  has 
been  named  general  sales  manager. 

Ernest  Nuber  has  been  appointed 
sales  manager  of  the  instrument 
division  of  th  company.  He  joined 
Bristol  in  1929  and,  previous  to  his 
new  post,  held  the  position  of  man¬ 
ager  of  the  applications  engineer¬ 
ing  department. 

Broadcast  Engineers 
Attend  RCA  Course 

A  TOTAL  OF  77  broadcast  engineers 
from  tv  stations  throughout  the 
U.  S.  and  Canada  attended  RCA’s 
17th  Technical  Training  Program. 
The  clinic,  conducted  by  the  Engi¬ 
neering  Products  Department,  is 
designed  to  meet  demands  for  in¬ 
struction  in  operation  and  mainte¬ 
nance  of  new  uhf  and  vhf  tv  broad¬ 
cast  equipment. 


Stewart  Appointed 
By  Maico 


W.  E.  StAwcol 


W.  E.  Stewart  has  been  appointed 
director  of  engineering  for  the 
Maico  Co.,  acording  to  an  announce¬ 
ment  by  L.  A.  Watson,  president. 
Stewart  spent  the  past  11  years 


COMPONENT 

RELIABILITY 

and 

MINIATURIZATION 


SPECIALISTS  IN 
THE  DESIGN  AND 
MANUFACTURE  OF 

•  Electro-Acoustic  Devices 

•  Custom  Printed  and  “Pack¬ 
aged”  Circuitry 

•  Plastic  Molding 

•  Coil  Winding 

•  Transformers 

•  Electronic  Component 
Assemblies 


TELEX,  INC. 
ELECTRO-ACOUSTIC 


DIVISION 


CAN  MEET  YOUR  MOST 


EXACTING  DESIGN  AND 


PRODUCTION  REQUIREMENTS 

The  Electro-Acoustic  Division 
of  Telex,  Inc.,  offers  you  an  ex¬ 
pertly  staffed,  modem  laboratory, 
engineering  know-how  and  the 
finest  in  prcxluction  facilities.  The 
variety  of  spxecial  skills  at  your 
disposal  in  Telex  personnel  and 
plant  facilities  means  quick 
cost-saving  solutions  for  your  de 
sign  and  production  problems. 
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PLANTS  AND  PEOPLI 


(cMtiaMd) 


Visual  indexing  bo  ■.  provides 
visual  a  ■  well  as  r-  -  c  h  a  n  i  c  a  I 
polarizafion. 


U.  S.  C.'s  miniature  Hex  type 
series  with  precision  engineered 
lock  spring  (L  S  )  and  lock  ring 
(LR  )  provides,  positive  and 
dependable  locking,  eliminating 
disengagement  possibility  under 
shock  or  vibration  conditions. 


2 


4»J-4A7  Cos*  >4|*K  S* 


-cassssw 

t2Shlf  mRA-SNIMIK 
RESISTANCE 

MDEUNG  CONTACT 
REPENDARIUTY 


I  — .  Coon«»»’ 


with  RCA  Victor  and  was  in  charge 
of  broadcast  audio  and  tv  him  engi¬ 
neering. 

He  was  chief  engineer  for  WOI 
in  Ames,  Iowa  from  1934  to  1939 
and  spent  two  years  in  civil  service 
before  joining  RCA  Victor.  He 
has  been  active  ip  standardization 
of  audio  and  magnetic  recording 
equipment,  serving  on  standariza- 
tion  committees  of  several  industry 
associations. 


Little  To  Establish 
Midwest  Office 

Arthur  D.  Little,  Inc.  of  Cam¬ 
bridge,  Mass,  will  open  a  new  mid¬ 
west  liaison  office  in  Chicago,  ac¬ 
cording  to  Earl  P.  Stevenson,  presi¬ 
dent.  The  new  office  will  maintain 
a  staff  to  carry  out  technical-eco¬ 
nomic,  technical-audit  and  market 
research  surveys  in  that  area. 

J.  R.  Kirkpatrick  will  be  manager 
of  the  office.  He  previously  partic¬ 
ipated  in  the  industrial  develop¬ 
ment  activities  of  the  company  on 
behalf  of  the  Puerto  Rican  govern¬ 
ment. 


National  Research 
Appoints  Moore 

Richard  S.  Morse,  president  of 
National  Research  Corp.,  an¬ 
nounced  the  appointment  of  James 
H.  Moore  as  general  manager  of 
Vacuum  Metals  Corp.,  a  subsidiary. 

Moore,  formerly  director  of  met¬ 
allurgical  research  for  National, 
has  for  several  years  been  in  charge 
of  equipment  and  process  develop¬ 
ment  concerned  with  the  vacuum 
melting,  casting  and  fabrication  of 
high-purity  metals  and  alloys  that 
are  now  being  produced  by  Vacuum 
Metals. 

An  increased  backlog  of  orders 
indicated  the  need  for  the  appoint¬ 
ment  of  a  general  manager  to  co¬ 
ordinate  production  and  sales 
'  efforts  of  Vacuum  Metals  Corp., 
j  president  Morse  stated. 


Ml  •  50  contact  con¬ 
nectors  now  avail¬ 
able. 


MH-4  &  12  contact  connectors 
now  available.  ^ 


We  invite  inquiries 
on  your  sub-minia- 
Ml  -  20  turization  problems. 

USC't  compl«t»  ngiiwTing,  toofing  and  pro¬ 
duction  faciSfiot  ara  gaarad  to  prodiK#  quafity 
connactors,  aKad  componantf  and  atiambCat. 
Our  ovar  K  yaart  asparianca  it  at  your  tarvica. 

^  Ml -Brochures  available 

on  request 


We  invite  inquiries  on  your  sub¬ 
miniaturization  problems. 

USC't  complata  anginaaring,  tooCng  and  pro¬ 
duction  facStiat  ara  gaarad  to  prodim  quaSty 
carwiactaft.  aKad  componantt  and  aitambSat. 
Our  over  S  yaart  aiparianca  it  at  your  tarvica. 

MH  •  Brochures  avaitable 
I  j  iT  on  request. 


Nine  Join  Hughes 
Technical  Staff 

J.  N.  Constant,  R.  L.  Crone,  G.  M. 
Greene,  E.  E.  Herman,  C.  S.  Mc¬ 
Cormick,  D.  R.  McKim,  J.  H. 
Parsons,  M.  Phister,  Jr.  and  W. 
Rose  have  joined  the  technical  staff 


Waat  nMTt  IntannaHan?  Uta  patt  carS  aa  latt  paga. 
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LOOK  TO 


rent  connimptioo  at  high  speedt,  can  record 
at  high  humidity  over  all  temperature  rangea. 
ii  imudgc  proof  and  oon-ioaic,  widths  from 


ALFAX  UNIVERSAL 
RECORDING  PAPER 

For  the  6rat  time  thctc  ia  available  an  in¬ 
delible  recording  paper — ALFAX — tto  is 
NOT  subiect  to  humidity,  temperature  of 
capillary  aaion  problems  usually  asaociated 
with  pen  and  ink  or  papers  marled  by  arcing 
or  beat. 

ELECTRICITY  IS  THE  INK 
THAT  MARKS  ALFAX 

Alfax  paper  can  be  marked  by  current  as 
low  as  ooe  volt  and  is  instantaneous,  perma¬ 
nent  and  stable.  Highly  sensitive  Alfax  is 
capable  of  fourteen  steps  by  simply  varying 
the  current  through  the  paper. 

Alfax  is  the  only  paper  that  it  capable  of 
high  speed  recording,  stable  before  or  after 
recording,  it  non-transferable,  hat  low  cur- 


Good  Right  Hands 


1500  VOLT  Regulated  POWER  SUPPLY 

For  Phofo-Mulfiplier  Tubes 


vr  to  72". 

Alfax  opens  a  whole  new  held  of  monitor¬ 
ing  and  recording  of  phenomena  which 
never  before  have  been  done  easily  and 
cheaply. 


THIS  MONTH'S 
EXAMPLE 


Recording  Directly  lAXn  . 

Cathode  Ray  Tube 

Phenomena  —  One 

group  using  a  new 

recorder  employing 

Alfax  Paper  reports  to  us  that  they  have 

been  able  to  reproduce  terrain,  shore  lines, 

harbors  from  cathode  ray  tube  information 

in  many  cates  better  than  photography. 

Ragoest  Booklet — describe  your  preMem 

Alfax  Paptr  &  Engineerinc  Co. 

Aldan  Research  Center,  Westbere,  Mots. 

ENGINEERING  SERVICE  TO 
RECORDER  MANUFACTURERS 


Front  Vi«w  of  Medal  710-PR  Power  Sopply 

Continuously  Adjustable  from 
600  to  1500  V,D.C.  at  0-1  Milliamperes 

POSITfVr  TlkMIMAL  GUOUNOiD 


Regulation:  Output  voltage  varies  lets  than  .01% 
per  volt  change  of  line  voltage.  Output  voltage 
varies  less  than  1  volt  with  variations  of  output 
current  between  0-1  milliamperc.  (Internal  im¬ 
pedance  less  than  KKX)  ohms.) 

Also  available  witfi  2  or  3  independ¬ 
ently  regulated  and  independently 
adjustable  outputs. 

Write  for  Oescriptivo  Bulletin 


MODEL  710-P 
Cabinet  Mounted 
»1 9000- 
MODEL  710-PR 
Standard  Rock 
Mounting 
»195ooT 

Models  Available  With  Nage- 
tive  TcrmiMil  Grounded  (Sub¬ 
stitute  letter  "H"  tor  "P" 
in  medal  designaHon) 

-Prlcos  net  F.OA.  Cblcogn 


rURST  ELECTRONICS 

3322  W.  Lawrence  Ave.,  Chicago  25,  Illinois 


ndostries 


TV  tTANOOTF  IWSULATCHI  OLItR. 

«  m  liMvy-dHty  pllor.  Km 

tMPM  iaw.  rPCOMirt  upoM  iaiw  f«r 

fiOft-slip  trip  Ip  pp«fi  pr  CIPM  RlPiiSPlI 
tfiMiPipr*. 

O  XCELITC  OIAOONAL  ALIBM,  Arp»- 

^  wttK  kMfi.  hpfbA'KpfbPA  KIpAm.  hh# 

oil  ftCELITC  cwttorp. 

3  7"  OIAOONALR-Oiia  am4  IKp  PPPM  PAUM 

e  Ip  pur  rppuipp  Map  Ky  pppulpr  fpUMti 

4r'  tlM  CJTTCR.  A  nipiPA  *-ri«KI  KmiA** 
e  rpr  ypu  p«i  tool  iPKp. 

xcain  INC  "^wrru.“f«- 

(FereMfly  Part  MMalwara  Ca.,  lae.) 


STAR  PERFORMANCE  AS 
MANUFACTURERS  OF  TRANSFORMERS, 
REACTORS,  FILTERS,  TOROIOAL 
COILS  FOR  THE  ELECTRONICS  INOOSTRY 


Now  in  its  ninth  year  of  operation,  Saratoga  Industnen.  Inc. 

,  has  built, a  stolid  reputa^on  for  th,e  ynarfulacture  ot 
vyl  precision  windings.  Approved  lor  in  plant  testing  under 

Aq  MIL-T-27,  Saratoga  Industnes.  Inc.  is  also  prepared 

to  handle  all  types  of  commercial  production.  Saratoga 
engineers  invite  your  inguiry  to  help  solve  your  problems 
relating  to  reactors,  transformers,  filters  and  windings  of  all  types. 

SARATOGA  INDUSTRIES  INC  SARATOGA  SPRINGS  R  T 
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PLANTS  AND  PEOPLE 
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HF  ^0€¥€ft  7H€CUcin€meMt 

“nMee  67  TERMALINE 
DIRECT-READING  R-F  WATTMETER 


of  Hughes  Research  and  Develop¬ 
ment  Laboratories  in  Culver  City, 
Calif. 


Littlefuse  Promotes 
Jack  D.  Hughes 


30  me  t*  500  me 
0*  1000  ac  U 


Type  N  Input  Connueter 
(Adapter  ft  M-25P  tupplM)  i 

•  Model  67  it  a  larscr  type 
Wattmeter  than  the  welMuiown  AN-ME- 
ll/U  (our  Model  611)  R>F  Wattmeter. 
SpcciEcally  detigoed  for  6xed  itatioa  trans- 
mittert  to  )00  warn  output,  it  may  be  used 
uiccly  on  low  range  for  mobile  gear.  Pro¬ 
vided  with  an  aluminum  cased,  shock- 
mounted  meter.  Model  67  is  as  simple  to 
use  as  a  DC  voltmeter.  Now  in  general  use 
throughout  the  industry,  teamaline  Watt¬ 
meters  may  be  depended  upon  for  fast, 
accurate  and  repeatable  power  readings 


NON.  RADIATING 

...  Accuracy  —  5% 

RUGGED  CONSTRUCTION 

...Siz«-17*x9"x6* 
Wght.— ’  30  pounds 


Jack  D.  Hughes 


Jack  D,  Hughes  has  been  pro¬ 
moted  to  the  position  of  vice-presi¬ 
dent  and  operations  general  man¬ 
ager  for  Littlefuse  of  Des  Plaines, 
Ill.  He  formerly  served  as  vice- 
president  in  charge  of  sales.  In  his 
new  post,  he  will  continue  to  super¬ 
vise  sales  and  will  assume  respon¬ 
sibility  for  the  purchasing,  produc¬ 
tion,  production  control  and  time 
study  departments  of  the  company. 


PRODUCTS  ARE  BEHER* 


Rotroii  .4ppoint8 
Berkeley  Williams 

Berkeley  Williams  has  been  ap¬ 
pointed  assistant  chief  engineer  of 
Rotron  Manufacturing  Co.,  ac¬ 
cording  to  an  announcement  by  J. 
Constant  van  Rijn,  president. 

Williams,  who  has  had  11  years 
of  technical  experience  in  develop¬ 
ment  engineering  at  Sperry,  will 
help  promote  the  company’s  pro¬ 
gram  of  design  and  development  in 
the  field  of  c(X)ling  devices  for  elec¬ 
tronic  equipment. 


YES...  WE  BUILD  BETTER  EQUIPMENT 
BASED  ON  MANY  YEARS  OF  EXPERIENCE 

*Whil«  this  word  has  been  overworked  in  many  in¬ 
stances,  we  will  be  pleased  to  demonstrate  the  extras 
buih  into  our  transformers  to  make  them  better. 


4-  NEW  UNITIZED  RECTIFIERS 

For  high  voltage  D.C.  sources . . .  lower 
initial  cost . . .  minimum  upkeep  . . .  con¬ 
venient  —  ready  to  connect  to  AC.  line 
and  D.C.  load  . . .  compact  —  requires 
minimum  floor  spoce. 


Flat*  Trantforiiwrt .  filamvnt  Trant(orm*ri .  Fllt*r 
lUectort .  Modulation  Tromfornwr*  .  Distribution 
Tronsfornwrs  .  Full*  Tronsfornwrs  .  Tasting  Trans- 
fornors  .  Frveipitotion  Tronsfornwrs  G*n*ral  Fur- 
pos*  Tronsfornwrs  .  Hl-Voltag*  Tronsfornwrs. 


Barth  Manufacturing 
Undergoes  Reorganization 

Barth  Manufacturing  Co.  of 
Milldale,  Conn,  has  been  sold  and 
reorganized  and  is  now  incorpo¬ 
rated  as  Harth  Engineering  and 
Manufacturing  Co.  The  new  com¬ 
pany  will  emphasize  engineering 
development  and  production  of  elec¬ 
tronic,  electro-mechanical  and  elec- 


Askor*!  Imiiwrsod 
Flltor  lUoctor 
50,000  Voh  T*st 

WRITE  FOR  DHAILID  INFORMATION  meets  standards  of  aiee-nema 
SYNONYMOUS  WITH  EXPERIENCE 

AAAQNATRAN  INCORPORATRD 

TRANSFOUMEKS  and  EIECTRICAI  E  Q  U I  F  M  E  N  T 

146  tCNUVlIR  AVI.,  KEARNY,  NEW  JIISIV  (B) 
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PLANTS  AND  PEOPLE  (cMitiniMd) 

tro-hydraulic  control  equipment  and 
will  continue  to  manufEicture  sheet 
metal  working  machinery. 

Head  of  the  new  concern  is 
Charles  Russell,  who  was  previously 
associated  with  the  Eclipse  Pioneer 
Division  of  Bendix  as  an  engineer¬ 
ing  head. 

John  K.  Mitchell,  who  is  vice- 
president  and  general  sales  man¬ 
ager,  was  formerly  connected  with 
Sperry  Gyroscope,  serving  for  sev¬ 
eral  years  as  that  company’s  repre¬ 
sentative  to  the  U.  S.  Nav>’. 

Chief  engineer  of  the  new  firm  is 
Harvey  M.  Nilson,  who  was  previ¬ 
ously  senior  engineer  with  the 
Allen  D.  Cardwell  Co. 

Charles  E.  Gregory  has  been 
named  plant  superintendent. 


Vitro  Elects  White 
Executive  V-P 

George  White,  Jr.,  has  been 
elected  executive  vice-president  of 
Vitro  Corp.  of  America,  according 
to  an  announcement  by  J.  Carlton 
Ward.  Jr.,  president. 

Mr.  White,  with  Vitro  since  1946, 
has  been  a  director  and  vice-nresi- 
dent  of  its  parent,  the  Vitro  Manu¬ 
facturing  Co.,  and  has  served  as 
chairman  of  the  board  and  presi¬ 
dent  of  another  subsidiary.  Vitro 
Chemical  Co.  He  is  now’  executive 
vice-president,  a  director  and  mem¬ 
ber  of  the  executive  committee  of 
the  three  companies. 


CBS'Colutnbia  Names 
Eight  Engineers 

Albert  Beckman,  Theodore  H. 
Cook,  Jr.,  Israel  Melman,  Frank  J. 
Powers,  Eugene  W.  Rose,  Robert  E. 
Savold,  Fred  T.  Schick  and  Edward 
S.  White  have  been  named  to  engi¬ 
neering  positions  with  CBS-Colum- 
bia. 

Beckman,  who  has  been  named  a 
mechanical  project  engineer  on 
government  assignments,  was  asso¬ 
ciated  with  Tele  King  as  a  mechan¬ 
ical  project  engineer  and  head  of 
the  drafting  department. 

Cook,  who  previously  worked  on 
the  development  of  color  tv  receiv¬ 
ers  and  studio  equipment  at  RCA 
I..aboratories,  has  been  appointed 


ATI  INVUTUI  .  .  .  wfMirfr 

lifocJ  tm  «y>r«Min  lit  ««K 

AC.  T«f*  lUcarJm,  WW«  Ktftjtci, 
Diclttwy  InUcliSm  Ebdri*  Ktmi 
IN  YOU*  CA«. 


Thsr*  it  an  ATM  INVKMTIM  for  moat 
applicotiof**  !•/  inva't  9.C.  VoH- 
agoa  (raoging  from  •  volts 
to  ISO  volts  D  C.)  to  no  volts 
A.C.  .  .  .  Soocislly  Doaignoo  for 
oparsting  A.C.  Mao  loo,  tsm  Mo* 
cordors.  Wiro  Mooordors.  Dretoting 
Ntechifioa.  Mlootrlc  Rooors.  Msoord* 
CHsogors,  Tolovlslofi  Dots,  Amgli* 
Mors,  Addrass  Dystofos,  Modlo  Tost 
■guiomoot  and  moat  small  aloctri- 
cal  and  alactronic  davicoa,  MMOti 
D  C.  VQLTAOIS  IN  AUTONIODILtft. 
•UDCS.  TMUCKS.  tMIMS,  TMAIND. 
MLANBS  AND  IN  D.C.  DltTMICTD. 


FREE  !atr  inverteri 

.  .  .  givan  away  ovary  90  days 
to  luAy  rairlBtrarii  of  iHrrrrd- 
liui  month.  Mall  a  poatrord  aa 
your  rogiatratton  ra«inaal  today! 


A  VALUABU  riMt  SAYiB  fOB; 

•  ▼•AVltlNO  tALISMCN—lMcUit*  rvpuftA  In  your  own  ror.  Hond 
yiiM  dlrtaurd  iwpona  In  ilolly  to  your  homo  oflico  or  MlM  moii- 

•  'N»«eYO««  *  INVICTIMTOM-DIcUta  your  IKId  Inipor. 
tarn  nnwrla  111  Iho  Oold— cw  tho  ipot.  Giro  Ui«  oomplou  Son 
fartuolly  ai^  rumplataly.  Inriuda  your  rllonu  rorordlnsa  alao 

•  p«CTO«*— Dlrtata  and  racord  your  houao  ralla  on  Uia  cumnla- 
Uon  *>f  yiw  .'all  whilo  avorythlns  la  fraali  In  your  mind.  Hava 
Uiraa  rrrorda  (or  trananinUon  Iw  your  o<Bc#  nirl. 

•  Vi""**,*-  in  tlS  fiSd  at  you?  "lanfa  pramiaaa. 

ol>taln  fartual  and  rofnplala  witnaaa  roporta.  air. 

•  •••■*UYIV««_nictata  In  your  car  all  bualnaaa  maltara  wMla  on 
tnpa  for  niaaaura  or  bualnaaa. 

•  *V*V**  oayicintd — Dlnata  mmplata  Aald  rapfirta  In  your  rar. 
mitain  rarordad  iiplnlona  and  aapfwaalona  of  Mr.  Publlr  in  tha 
fald  nirlata  your  bualnaaa  raporu  whila  uavallna. 

a  aoLIM  aQUAG  OAM— Dlrtata  aorldant  raporta  rlifbt  on  tha  arana 
r,miplr^  aod  factual.  Inriuda  witnaaa  rarordinca  at  tha  aama 
i.wl-  arallabla  ha  dirutinn. 

•  '  your  6ro  rapoi9a  fdrtualty  and  romplato  on 

witnaaa  raporta.  Hava  tha  romplata  alon . 

•  romplato  rapoiKa  of  your  ambulanca  run. 
Inriuda  witnaaa  rrcEirdlngB.  oto. 

•  ADVCMTISIND  ADBNCtBi>-t^aa  AC  oparstad  animatad  or  Uluml- 
natad  dlaplaya  In  or  on  tha  rar. 

a  MIDNIDMIN  D  NUNTBDD^Va#  your  aiartrtr  rosor  on  rsmning 
trips  o|^’ ting  In  your  rsr.  Also  amoll  homo  radioo  and  othar 
rlariiiral  or  alartmnlr  itoma. 

t  CAMMBDD—Malia  your  ramping  and  outing  trips  mora  oarUIng 
uaing  mlx-mostors.  tapa  roroffdara,  or  wira  ranordara  oparallng 
fn*m  vour  car  battary. 

sWAMlNDilDB  A  MA^DIAI.  NANDLaMD->r>lrUlo  your  Invantnry 


TTpi: 

l.n.t 

r.  tC 

Outsat 

Wsitsaa 

List  Friaa 

MBCOMMKNDBD  APPLICATIOHI 

V.Jto 

Isfar- 

aiituat 

Casiis* 

aaas 

«-LIK 

12-LIK 

6 

12 

110  Volta 

1 10  volta 

40 

.W) 

35 

3.5 

$U.M 

W.M 

Far  osatstiaa  rwaH  ias-sevar  AC  Batart. 
alaftrU  rsAar*.  AmsU  rsdlaa  Asd  smsU 
sartsWa  diststlaa  aksshisaa  kavisa  vat« 
tsa*  •aassaistlaa  Uaa  tksa  waits. 

6-R.HI) 

I2-R8D 

6 

.  12 

1 10  voltn 

1 10  vottn 

8J> 

12.1 

75 

ion 

St.U 

M.U 

llssaBBsadsd  far  Maratlsa  sbsU  AC 
motars.  Asdlo  Data.  PA  Cy^aBs.  AbsH* 
Asrs.  ssd  Rsdta  Tsat  lai^Bast  kavlaa 
iasst  wattsas  «asaaBpi)as  wltklo  aaa< 
tlssaaa  astgat  waltaga  rallsga  Isdtastad. 

«-I8Q-K 

12-ISQ-K 

« 

12 

110  volta 

1 10  volta 

85 

125 

75 

KKI 

4R.M 

4R.M 

KRsaaially  raaaBmiTXltd  far  agarailaa 
diaratlaa  Bsakiaas.  vlra  raaardara  tag# 
raaardrra.  and  aBsO  AC  Batata  sod  alac- 
trosla  ar  Naeirlaal  sgsaratss  kavfsa  lagat 
aattsaa  aaaasBgtias  vHhls  aaaliosasa 
oslg^  waitsf*  ratioga  Isdlastad. 

fiT-HSQ 

12T-HHG 

fi 

12 

1 10  volta 
110  volta 

175 

2.5:1 

1.V) 

200 

M.4S 

M.i5 

Par  aoaratla c .  targa  taga  raaardara.  wlra 
t—tdffBf  TA  iyttema.  aBgMiaas,  asd 
RBsU  TV  aata  hATint  Isgut  watiaga  aaa- 

■aBgtlaa  wlthia  tha  r.-.ittlDuosa  asigst 
waltnct  rrrtnfa 

S**  \/  OEEIOMl  y/  NIW  llltlATURI 

“A”  IcNdry  Elimln«t*rt,  DC-AC  Invtrldft,  Awl*  Rarfi*  Vihr*l*r( 


(m 


AmaacAH  TatmoM  s  Radio  Co. 

^%BduU*  SiMCt  f93t 
SAINT  PAUL  1,  MINNESOTA— U.  S.  A. 
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CUTS  COST  AND  TIME ! 


INOiVIOUAL  fARTS 
No  limit  OK  smollnott.  In- 
Iricocy  ORtl  procition  —  OHf 
oniquo  footortt. 


INDIVIDUAL  INSiRTS 
AotoRMtic  iaiort  feed  permits  wide 
rqritty  of  prodoct  possibilitiot. 


1S1  RppdioiqpR  Avq»  N«w  lUdMltq,  N.  V. 
fliMM:  NEw  RpcImIIp  S-MOO 


Completely 
qptooMtic  .  .  . 
port!  dolivored 
trimmed,  ready 
for  use,  ia  oiw  oper- 
•  1 1 0  R  ,  with  Cries' 
speedy,  st^ialized  pro- 
ductioR  facilities. 

NYLON  A  SPECIALTY 


Maximum  Size: 

.025  oz.— 1  >/4"  long 

NO  MINIMUM  SIZEI 


CONTINUOUS  INSERTS 
SrmII  Rtembers  accurately  spaced 
on  tape  cord,  wire,  chain,  etc. 

LOW  MOLD  COSTS 

Writ*  Today  for  Domoastration  Samplos 


CRIES  REPRODUCER  CORPe 


ANOTHER  BETTER  TOOL... 

for  th*  lUCTRONIC  ENOINIER  and  tho  RESEARCH  SCIENTIST 


3707  S.  ROOIRTSON  OlVO. 
CULVER  CITY,  OLLirORNIA 


ILICTRONICS  CO, 


MODEL  B-2 

PULSE  GENERATOR 


PULSE  WIDTH  I  variabla  in  4 
ranges  from  .7>‘s  to  1  OOO^s 
PULSE  RISE  TIME  I  .02  Ps 
PULSE  AMPLITUDE!  ±  SOvolH 
open  circuit 
INTERNAL  IMPEDANCE  i  93  ohms 
INTERNAL  DELAYS  i  voriobla  In 
5  rongos  from  0  to  10X)00  Ps  with  ro- 
spoct  to  synchronizing  pulsa 
INTERNAL  REPETITION  RATESi  voriobla 
in  4  rangos  from  10  cydos  at  100  KC 
SYNCHRONIZING  PULSES  t  S-indopand- 
onlly  ovallabta  at  saporata  output  jocks 


*  High  duty  factors 

*  Con  be  triggered  eMernally  »nd  for 
single  pulse  operation 

*  Calibrating  potontiomotars  ora  pro- 
vidod  for  oach  rang# 


Write  for  complete  dotoi  our  Bulletin  E-B-2 


A  versatile  instrument 
for  research  involving 
high  repitition  rotes 


PUNTS  AND  PEOPLE  (cooHnoed) 

senior  electronic  engineer. 

Melman,  formerly  engineer  in 
charge  of  the  advanced  development 
laboratory,  has  been  advanced  to 
chief  engineer  of  the  special  prod¬ 
ucts  division  where  he  will  be  con¬ 
cerned  with  the  development  of 
CBS-Columbia  color  tv  receivers. 

Powers,  who  has  been  named 
head  of  the  industrial  engineering 
department,  held  a  similar  post  at 
the  Bumdy  Engineering  Co.  and 
also  has  had  managerial  posts  with 
Federal  and  Sperry. 

Rose,  previously  employed  in  a 
I  supervisory  capacity  by  Western 
'  Electric,  has  been  appointed  elec- 
i  tronic  engineer  for  military  equip- 
!  ment. 

Savold,  who  has  been  appointed 
I  manager  of  field  engineering,  has 
!  been  employed  by  the  company  for 
j  the  past  eight  years,  four  of  them 
as  foreman  of  the  test  department 
and  the  last  four  as  field  engineer. 
In  his  new  post  he  will  coordinate 
^  all  field  engineering  activity  with 
the  engineering  and  quality  control 
departments. 

Schick,  formerly  head  of  product 
I  design  for  Du  Mont  and  assistant 
j  chief  engineer  of  Emerson,  has 
I  been  named  chief  mechanical  engi- 
I  neer  for  the  company. 

White,  who  has  been  named  engi- 
I  neer  in  charge  of  the  advanced 
1  development  laboratory,  will  con¬ 
tinue  advanced  circuit  development 
work,  as  well  as  act  as  consultant 
on  special  engineering  projects. 


Rath  Joins  Jack  &  Heintz 

Wilbert  A.  Rath  has  joined  the 
purchasing  department  of  Jack  & 
Heintz  of  Cleveland  and  will  serve 
as  company  buyer  of  special  electri¬ 
cal  items  and  fasteners.  He  re¬ 
places  Jack  Mills,  who  has  estab¬ 
lished  offices  as  manufacturers’  rep¬ 
resentative.  Rath  has  held  buying 
and  stock  control  positions  with 
Clark  Controller  and  Weldon  Tool. 
His  purchasing  experience  covers 
a  period  of  11  years. 


Smith  Named 
At  Burroughs 

James  W.  Smith  has  been  named 
assistant  to  the  director  of  the  ad¬ 
vanced  development  division  at  the 
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For  SPECIFIED  PERFORMANCE 
Specify  JELLIFF  RESISTANCE  WIRE 

COMPLETE  CONTROL  OF  MANUFACTURE . . . 
A  WIDE  RANGE  OF  EXPERIENCE  . . . 
A  WIDE  RANGE  OF  ALLOYS  . . . 

make  JELLIFF  the  ideal  source  of 
Resistance  Wire  to  assure  your  Product's 

Performance  According  to  Specs. 


•  ii«reo«tiM  •  *11/ 


Precision  resistors — rheostats —  1 

relays — thermocouples — ohmmeters  • 

— bridges — high~temperature  fur-  * 

naces  can  all  benefit  from  the  “ 

PLUS-PERFORMANCE  of  \ 

JELLIFF  RESISTANCE  WIRE 


JELLIFF 

MANUFACTURING 
CORPORATION 
SOUTHPORT,  CONN. 


>»  •  WKI  CtOIK  • 


Detailed  Enquiries  Welcomed.  Address  Dept.  25 


WAXES  COMPOUNDS 


Developed  and  produced  for  manufarturerji  of  electronic  components 
and  other  electrical  units. 

Specifications  and  samples  available  on  request. 
Information  relative  to  your  problem  or  application  will  enable  us 
to  make  suggestions  and  recommendations. 


BIWAX  CORPORATION 


144S  HOWARD  STRUT 

SKOKIE,  ILLINOIS 


COSMIC  RADIO  CORPORATION 

853  Whittier  St.,  Bronx,  N.  Y. 
Phone  LUdlow  9-3360 


ELECTROLYTIC 
and 

PAPER  .TUBULAR, 

CONDENSERS 

FOR 

A.C.  D.C.  SETS 
PHONOGAPHS 

etc. 


HIGH 

QIUllTY- 


^  the  new! 

. 

18  and  24  position 


24 -Position  Switch 


|R.  F.  ELECTRONICS,  INC. 

291  N.E.  6Ut  St.  -  Miami  37,  FIti. 
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QUALITY  •  QUANTITY  •  QUICKLY 


The  Right  Connection . , .  right  now! 


D«gc  RF  conncctort  arc  dciigncd  right,  engineered  right, 
built  right — end  eruiUble  ntw,  Eech  pert  it  carefully  made — 
Dage  connectors  are  precision  assembled  to  assure  a  sure 
oonneaion. 

Check  your  specifications — be  sure  you’re  right— mV.  for 
Dage  radio  frequency  connectors 


Tree  MC  UG-U/U 


Dage  it  versatile  . . .  any  standard  or  special  RF  conneaor 
can  be  quickly  produced  at  Dage.  Write  for  Catalog  101. 
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Research  Center  of  Burroughs 
Corp.  He  was  formerly  adminis¬ 
trative  assistant  to  the  vice-presi¬ 
dent  in  charge  of  research. 


William  Sage 
Acquires  Sealtron 


william  C.  Saqe 

William  C.  Sage  acquired  the 
name  and  a  substantial  portion  of 
the  assets  of  the  Sealtron  Co.  of 
Cincinnati,  manufacturers  of  her¬ 
metic  seals  and  subassemblies,  for 
over  $250,000. 

Officers  of  the  new  corporation 
are:  W.  C.  Sage,  president;  H.  G. 
McKnight,  vice-president;  L.  M. 
Paul,  secretary  and  treasurer.  Di¬ 
rectors  are  L.  M.  Paul,  chairman; 
F.  Bader,  O.  W.  Hirschfield,  W.  H. 
Nieman  and  William  C.  Sage. 

Warwick  Names 
Chief  Designer 

William  A.  Wagner,  formerly 
chief  divisional  designer  for  Mont¬ 
gomery  Ward,  has  been  named 
chief  product  designer  for  Warwick 
Manufacturing,  according  to  John 
S.  Holmes,  president.  He  will  be  in 
charge  of  product  design  for  the 
company’s  Chicago  and  Zion,  Ill. 
plants  and  for  its  Chicago  research 
and  development  lab. 

Niiclear-Cliicago 
Elects  Chairman 

E.  B.  Tilton,  formerly  president 
and  treasurer  of  Vilter  Manufac¬ 
turing,  has  been  elected  chairman 
of  the  board  and  chief  executive 


Frequency  Standards 


This  MW  prsdsioa  instnunent  aRords  ths  highsst 
dsqrss  ol  accuracy  in  reading.  Elimination  of  back¬ 
lash  assures  positive  resetting  in  either  direction  oi 
rotation  and  automatically  compensates  for  wear  of 
spindle  and  nut  thread.  Calibrations  ore  large,  leg¬ 
ible,  easy  to  read.  Features  include  temperature  com¬ 
pensation  coiutruction,  thimble  stop  to  prevent 
thread  jamming  and  a  positive  spindle  lock.  The 
instrument  is  easily  reset  lor  calibrated  instruments. 


Want  mere  intormetien?  Use  poit  card  on  lost  peg*. 
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A.yy.rlAYDON 

0  M  P  A  N  Y 

235  NORTH  IlM  STRIIT 
WA^fRftURY  70  CONNfCTiCUT 


Ottifn  aft#  af  Htiira  M«<haaMal  ti 


(Commercial  Equivalent  of  AN/URM-7) 


EMPIRE  DEVICES  PRODUCTS  CORPORATION 
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officer  of  the  Nuclear  Instrument 
and  Chemical  Corp.  of  Chicago. 

Before  joining  Vilter,  he  was  a 
vice-president  of  the  Bank  of 
America  and  of  the  Central  Trust 
Company  of  Illinois. 


Sorry!  A,  W,  Haydon  Company 
Can*t  Help  Your  Timing  Here, 

■  Only  a  “pro"  and  practice  can  straighten 
you  out! 

But  _  _  _  ^ 

We  are  the  “pro's”  for  precision  timing. 
Come  to  us  with  these  timing  problems. 
You’ll  find  that  we  have  solved  more 
complex  A.C.  and  D.C.  timing  problems 
^  than  just  about  anybody  else.  Maybe  we 
have  already  .solved  yours.  It  costs  you 
•  nothing  to  find  out.  \\  rite  for  catalog. 


Sterling  Names 
Howard  Meuche 

Howard  O.  Meuche  has  been 
named  production  superintendent 
of  Sterling  Engineering  Co.  of 
Laconia.  N.  H.,  according  to  an  an¬ 
nouncement  by  Morehead  Patter¬ 
son,  chairman  and  president  of 
American  Machine  and  Foundry, 
the  parent  company.  In  his  new 
position,  Meuche  is  responsible  for 
general  coordination  and  all  pro¬ 
duction  activities. 

Prior  to  joining  Sterling,  he  was 
assistant  plant  manager  of  National 
Union  Radio  Corp.  for  three  years. 
From  1947  to  1950  he  was  associ¬ 
ated  with  Tevel  Laboratories  as 
production  manager.  He  previ¬ 
ously  WEIS  with  RCA  as  quality  con¬ 
trol  engineer. 


Scott  Elects 
New  Officers 

John  S.  Meck,  president  of  Scott 
Radio  Laboratories,  announced  that 
Russell  Eggo,  previously  secretary- 
treasurer,  has  been  elected  execu¬ 
tive  vice-president  and  secretary  of 
the  company.  Samuel  W.  Block  has 
been  elected  to  the  newly  created 
position  of  assistant  secretary. 

Scott  officers  re-elected  for  the 
fiscal  year  are  Meck,  president  and 
treasurer;  C.  E.  Palmer,  vice-presi¬ 
dent  in  charge  of  production;  and 
I.iOuis  Woycke,  vice-president  in 
charge  of  engineering. 

Re-elected  by  stockholders  to  the 
board  of  directors  were:  John  S. 
Meck,  Hugh  Conover,  S.  W.  Black 
and  Russell  Eggo.  Newly  elected 
to  the  board  is  Daniel  Gibson.  Indi¬ 
ana  insurance  executive. 


CONFORMS  TO 

MII-I-6181B 

Ml-l-16910 


INGINEIRINO  DATA 

inge  20  MC  to  1000  MC  by  1000  MC  (Output  externally  available). 

iree  quick-change  tuning  ,  »  logarithmic  indicating  meter  reads 

ast  one  RF  TWth  ^  ^ 

It  employed  for  each  tuning  ^  ...... 

•  Aural  tlideback  operation. 

icy  scanning  hy  means  of  *  VSWR  better  than  1.2  to  1. 

(  knob.  •  Built-in  regulated  "A”  and  “B”  supply, 

ulse  noise  calibrator  flat  to  •  Complete  line  of  accessories  available. 
Writ,  tedox  tor  addMotial  iidormafiom  and  our  complata  catalog 


New  Firm  Formed 
In  Philadelphia 

Rese  Engineering  Corp.,  a  new 
company  that  will  specialize  in  the 
design  and  production  of  test  equip¬ 
ment  and  components  for  the  com¬ 
puter  field,  has  been  established  in 


W..t  morr  informotie.?  Uw  post  car.  e.  Imt  page 
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TBE  MWETY 
.  MIDEET 


To  Readers  Outside 
North  America 


Philadelphia,  Pa.  Other  activities 
of  the  company  wrill  include  the  de¬ 
velopment  of  specialized  apparatus 
for  industrial  and  scientific  appli¬ 
cations. 

Jerome  Kovins,  formerly  asso¬ 
ciated  with  Philco,  has  been  ap¬ 
pointed  president.  Julian  Saltz  is 
vice-president  of  the  firm. 


•  All  Tektronix  products  ora  fully  worronted 
ogoinst  defective  moteriols  ond  workmanship 
for  one  year.  Such  o  warranty  is  possible 
because  o  continuing  effort  is  mode  to  select 
"long-life"  materials,  control  the  design  for 
maximum  component  life,  and  sufficiently  test 
the  completed  product  so  that  any  latent  defects 
will  appear  prior  to  shipment.  Tektronix  trans¬ 
formers,  manufactured  in  our  own  plant,  carry 
on  indefinite  warranty. 

In  the  event  of  failure,  please  contact  the 
Tektronix  Distributor  in  your  country.  Your  Tek¬ 
tronix  Distributor  has  complete  engineering 
data  to  provide  valuable  ossistonce  in  repair, 
maintenance,  and  application;  and  in  some 
coses  maintains  o  stock  of  replocement  ports. 
Where  on  authorized  distributor  has  not  yet 
been  established,  pleose  contact  the  Tektronix 
Field  AAointenonce  Deportment  at  the  oddress 
below. 


Pyroferrif  Buys 
Manufacturing  Plant 


made  in 
all  shapes, 
sizes  and 
alloys  with 
or  without 


Television 

Oscilloscope 


Pyrofonrtc  plant 


Pyroferric  Co.  of  New  York  City 
has  purchased  the  building  that 
houses  its  manufacturing  plant. 

Expansion  of  both  production 
and  laboratory  facilities  is  now  in 
process.  The  additional  space  now 
available  will  enable  the  company  to 
meet  increasing  demands  for  iron 
cores  and  other  powdered  metal 
components. 


Alpha’s  prcfonaed  solders,  in  any  shape  or 
size,  cat  many  hours  from  your  production 
time.  Yon  can  select  washers,  nnfs,  coils, 
cut  shapes,  drops,  pellets,  solder  foil,  to 
fit  your  s^ific  needs.  They  ssve  you 
considersbie  money  and  materials  in 
repetitive  soldering  processes. 

Spaed  Automatic  Soldering 

for  flam*,  ovan  or  inducfioii  htating 

Increase  Production  *  Melts  Faster  •  Guarantee 
Product  Precision  •  With  Or  Without  Seif-Flnx 
Save  I.abor  Costs  ■  Designed  For  Your  Appli¬ 
cation  •  All  Sizes,  Shapes,  Alloys  •  Stronger, 
Smoother  Joints. 

AVAILABLE  IN 

it  CIN-TRI-CORE  it  TRI-CORE 

ENERGIZED  LEAK-PRUF 

ROSIN-FILLED  ACID-FILLED 

it  SINGLE-CORE  it  SOLID  WIRE 

it  SHEET  SOLDER 

Please  consult  us  on  your  soldering  problems. 
Trained  Field  Engineers  always  available  in 
assist  you.  Small  or  large  quantities. 


Variable  delayed  sweeps  at  the  frame  rote  let 
you  examine  any  portion  of  the  television  pic¬ 
ture —  from  complete  frames  to  small  portions 
of  individual  lines.  Any  one  of  the  picture  lines 
may  be  located  and  observed  in  minute  detail. 
A  touch  on  the  Field  Shift  button  provides  o 
quick  switch  to  corresponding  line  or  lines  in 
the  opposite  field.  Sweep  magnifier  expands 
the  image  3x  or  lOx  for  detailed  examination 
of  synchronizing  pulses.  Internal  markers  ore 
available  to  check  timing  occurocy.  All  other 
features  meet  Tektronix  standards  for  labora¬ 
tory-type  oscilloscopes. 

Amplltwde  Calibrsrter 
Varioble  duty  cycle 
square  wave 
Line-lndkotlng 
Video  Output 

lines  being  observed 
an  the  Type  524>D 
are  brightened  on 
picture  monitor 
All  DC  Veltogos 
Electronically 
Regutoted 
Supply  Voltage 
lOi  to  125  v  or 
210  to  250  V, 

50  to  60  cycles 

Type  524-D  Otcilloseope — HtBO 
f.o.b.  Portland,  Oregon 


Timberlake  And  Wallack 
Join  RCA  Field  Sales 

Floyd  A.  Timberlake  and  Chester 
A.  Wallack  have  joined  the  Engi¬ 
neering  Products  Department  of 
RCA  Victor. 

Timberlake,  who  previously 
served  as  tv  operations  supervisor 
of  ABC  in  Chicago,  was,  at  one 
time,  chief  engineer  of  the  city  of 
Gary,  Indiana.  In  his  RCA  post 
he  will  be  the  broadcast  field  sales 
representative  in  the  company’s 
central  region  with  headquarters  in 
Chicago. 

Wallack,  who  becomes  field  sales 
representative  of  the  broadcast 
marketing  division  for  the  Denver 


S«ntfflvft)r 

dc  to  10  me— 0.15  v/cm 
to  50  v/cm 

7  cpt  to  10  me— 0.015 
v/cm  to  50  v/em 
RUtiiw  0.04  /itoc 
$iOfiol  D«Uiy— 0.25  fifc 
Tlm«  Bom  Bongo 
0.1  /ii#c/cm  to  0.01 
toc/cm  continuously 
vorioblo.  occuroto 
within  5% 

4  KV  Accolobotlng 
Botofitlol 
5**  flot-focod  ert 


for  furthtr  information 


write . . . 

ALPHA  METALS,  INC 

Sf  Water  St.,  Jartoy  City  4,  N.  J. 
SpKiolitt*  IN  SOLDER  For  Ovor  50  Yoore 
Wont  oioro  htformgtieoF  U«r  port  cord  on  lott  pog*. 
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P.O.iaxRaiA 

U  W  Portland  7,  Org«ea 

- -  Cablai  TEKTRONIX 

Wont  more  infenagtiopF  Um  poet  cord  M  tost  pog*. 
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Perfor, 


RUGGEDtZED,  GLAS5-TO-METAL 
HERMETICALLY  SEALED 
^  INDICATING  INSTRUMENTS 


Provides  accurate  and  sensitive  means  for 
electrical  measurement  under  extreme 
conditions  of  shock,  vibration,  weather 
conditions  and  climate.  They  meet  the 
dimensional  requirements  of  JAN-1>6  and 
are  completely  interchangeable  with 
existing  types  in  AC  and  DC  ranges. 


The  component  ports  of  these  instruments  ore  fabricated, 
assembled,  adjusted,  tested  and  hermetically  sealed  under 
controlled  and  exacting  conditions  free  from  contamination 
in  our  Air-conditioned,  Temperature-Controlled  plant. 


(NVIIONMCNT  r»ir 
fircTRiCAi  iQuifHtnt' itr 


COMPRESSION  SPRING  DRAW  PULL  CATCHES 

WITH  SPRINGS  CONCEALED 
^  I  SIGNAL  com  NO.  SC-l-t3S14 


70-Po«od  T*mion  ol  Vi*  D*f(«cfioo, 
lh«  aftabliihcd  application  dinwraion. 
Wiltntands  600>Pauc>d  Pull  Tait. 
Niahon  Catchos  Carry  "Cartification 
of  Complianca". 


Gat  our  Foldart  on  Standard  Catcha*  ond  Draw  Boitt  and  oltiar  Comprauion  Spring  Catdiat 

NIELSEN  HARDWARE  CORP.  770  Wathar.fiald  Ava.,  HARTFORD  14,  CONN. 

AFFILIATED  WITH  NIELSEN  TOOL  &  DIE  CO. 

FOR  QUALITY  NARDWARI  ^  GOOD  SIRVICI  TO  YOUR  SPICIMCATION 


.op"'*"', 
p»ure  o’ 


Purified  synthetic  prod¬ 
ucts  of  reagent  quality. 
Controlled  particle  site 
and  shape  contribute  to 
effective  control  of  pack¬ 
ing  and  shrinkage.  Our 
know-how  con  help  you 
accomplish  best  results. 
• 

Monufoctured  by  highly 
modern  proceites  under 
rigid  laboratory  control. 
Thh  ad  clippad  to  your  let- 
torhoad  will  bring  a  work¬ 
ing  somple. 
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reprion,  was  formerly  chief  engineer 
of  station  KVGB  in  Great  Bend, 
Kansas,  where  he  served  since  1948. 


interested  in 


Mmtfemtigaiv 

NOTHELFER 

-WWL”  SPECIAL 
TRANSFORMERS 

Far  ELECTRONICS,  RESEARCH  aad 
SPECIAL  INRCSTRIAL  FIELBS 


Hei»ing  Retires 
From  Bell  Labs 


Over  28  ycon'  ex- 
pdritnee  in  the  mon- 
ufoctare  of  ipocial 
trotttformtr*  to  mtet 
individual  rtquirt- 
mentt.  Built  in  quol- 
ity  proved  by  yoort 
of  actual  uM. 


*HIGH 

EFFICIENCY 


From  10  VA  to 
300  KVA  Ory.Typa 
only.  Both  Open  and 
EncoMd.  1,  2,  and  3 
FImm.  is  to  400 
eyelet. 


Rorymond  A.  Heixlnq 


NOTHELFER 


Raymond  A.  Heising,  president  of 
the  IRE  in  1939,  has  retired  from 
the  Bell  Telephone  Laboratory  after 
39  years  of  service.  Entering  West¬ 
ern  Electric  in  1914,  he  conducted 
their  first  carrier  experiments  and 
constructed  their  first  radio  trans¬ 
mitters.  He  invented  and  devel¬ 
oped  transmitter  circuits  for  the 
SCR  68  and  CW  936  which  were 
made  for  the  military  in  World 
War  I.  He  participated  in  engi¬ 
neering  the  pioneer  transoceanic 
commercial  radiotelephone  circuits. 
For  the  last  nine  years  he  has  been 
engaged  in  patent  engineering  and 
other  patent  work. 

Dr.  Heising  plana  to  continue  his 
professional  activities  as  a  consult¬ 
ing  electronic  engineer  and  patent 
agent. 


9  ALBIMARLE  AVE.,  TRENTON  3,  N.  J 


You’ll  be  time  and  money  ahead  if 
you  specify  Bird  complete  jewel  assemblies 
for  your  product.  Rejects  are  eliminated, 
jewel  breakage  is  minimized,  and  Birtl 
jewel  assemblies  will  keep  your  production 
running  smoothly. 

Bird  Jewel  Assemblies  are  furnished 
in  the  right  mounting,  rigidly  inspected 
according  to  your  specifications,  ready  for 
your  assembly  operations.  Make  a  test  — 
find  out  how  Bird  jewel  Assemblies  can 
help  your  production.  Send  us  a  print  of 
your  specifications,  and  we’ll  provide 
samples  for  your  own  testing. 

Our  engineering  staff 
is  at  your  service  for 
all  small  bearing  problems. 


Smith  And  Jagmin 
Atlvance  At  Varo 

t 

Jack  G.  Smith  assumed  the  duties 
of  chief  engineer  and  Walter  J.  Jag- 
min,  general  counsel,  took  over 
duties  vacated  by  Smith  as  plant 
manager,  according  to  an  announce¬ 
ment  by  Robert  L.  Jordan,  vice- 
president  of  Varo  Manufacturing 


Optr  40  ftprt  •/  strvimt  inJunry  with  Quality  Jewrl  hearings 


Smith  began  with  Varo  as 
project  engineer  in  the  electrical 
design  section  in  1947.  Jagmin 
joined  Varo  in  1949  as  patent  at- 


&.co.,  inc. 

Sapphirt  and  glass  jewels  •  Precision  glass  grinding  •  Ferrite  precision  products  •  Sapphire  stylii 

1  S|»rHce  Street,  Waltham  Maflu. 


Wont  m«rc  infermatienr  Um  post  caid  os  lutt  peg* 
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only  one -tenth  ampe%  i 

^CT^VATES  IP 

These  Ultra -Sensitive 

Electronic  RELAYS  ~  * 


torney  and  general  counsel. 

Jordan  explained  that  the  moves 
were  made  to  fill  the  vacant  chief 
engineer  position  and  to  further 
V aro’s  CO  m  m  e  r  c  i  a  1  production. 
In  the  past,  the  firm’s  production 
has  been  largely  military  and  was 
•concentrated  on  the  development 
of  precision  electronic  power  sup¬ 
plies  for  use  with  airborne  etiuip- 
ment. 


Lambda  powor  suppliat  art  mad*  by 
engineers  who  pioneered  in 
this  field  and  have  continued  to 
specialize  in  it.  Used  by  many 
of  the  country's  leading  laboratories, 
Lombda  units  are  recommended 
by  them  for  value,  versatility  and 
dependable  performance.  AAodels 
for  many  purposes.  Conservatively 
rated,  constructed  for  long, 
trouble-free  service,  priced 
moderately.  Fully 'guaranteed. 


SMCirKATIONS; 

Inpvt:  105-12S  Veil*  AC,  50-«0 
cyclM,  120  wottt. 

OC  Oirtpitt:  Continuoutly  voriobl* 
tram  200  ••  225  V«lt«  DC  rugw- 
lotvd  from  0  to  100  mo  max.  Eithor 
pettivo  or  nogotWo  lido  of  lupply 
may  bo  grovndod. 

DC  Volfogo  Rogwlotioii;  Output 
conitant  to  bottor  ItMm  1%  for 
loodi  from  xoro  to  full  load  and 
lino  vohogo  variotloni  from  105  to 
125  voHt. 

NoIm  ood  Rlppfo  Output. ■  Lou  Hion 
10  millivoht  rim  for  obovo  rotingi. 

AC  Output;  A.3  Vohi  AC  at  3A 
unrogulotod. 

ALSO  AVAILAILI  NOW; 
Modol  2t-M,  with  voltmotor 
and  milliamniotor. 


Harrison  To  Rereive 
Cresson  Medal 

George  Russell  Harrison,  dean  of 
science  of  MIT,  will  receive  the 
Elliott  Cresson  Medal  at  the  annual 
medal  day  ceremonies  of  the  Frank¬ 
lin  Institute  of  Pennsylvania. 

In  making  the  announcement, 
Henry  B.  Allen,  executive  vice- 
president  and  secretary  of  the  In¬ 
stitute,  stated  that  the  award  was 
being  made  for  his  valuable  work 
in  spectroscopy. 

Largely  responsible  for  the  ten 
International  Spectroscopy  Confer¬ 
ences  held  at  MIT,  Dr.  Harrison  de¬ 
veloped  ingenious  machines  which 
automatically  determine  spectro¬ 
scopic  data.  His  work  has  cul¬ 
minated  in  the  development  of  the 
MIT  wave  length  tables. 


SEND  FOR  NEW  CATALOG.  Compruhanilm, 
authorltotlvu,  up-to-thu-minufu.  An  I'.tportanl 
oddMonlpyour  powar  supply  rufuruncu  library. 


Air  Force  Needs 
More  Engineers 

The  Rome  Air  Development  Center 
has  jobs  at  salaries  from  $5,040  to 
$9,600  a  year  in  all  phases  of  elec¬ 
tronic  research  and  development, 
and  in  the  installation  and  mainte¬ 
nance  of  radio,  radar  and  wire- 
communications  equipment. 

Write  the  Professional  and  Sci¬ 
entific  Recruiter,  Rome  Air  De¬ 
velopment  Center,  Griffiss  Air 
Force  Base,  Rome,  N.  Y,,  or  phone 
Rome-S200. 


Dcvtronki  engineers  have  developed  open  or  hcrmeticolly  sealed  snap-aci 
three  new  outstanding  basic  relay  cir-  relays  with  varying  load  carrying  ca 
cuits.  The  sensing  elements  use  activat-  .  in  _  ■  j  . 

_  .  1  1  ni  j  AAi  cities  up  to  30  amperes  non-induct 

ing  currents  of  .1,  .01  and  .001  micro-  .  . 

amperes  with  input  resistances  os  high  Circuit  response  time  may  be  voi 
as  500  megohms.  Can  be  furnished  with  from  .004  seconds  to  .125  seconds. 
Thtrmortgulation  •  Liquid  Ltvul  Control  •  Prossuro  Control  *  flamo  Sensing 
Counting-Gauging  •  Safoty  Indicator  •  Potition  Indicator 

Write  TODAY  for  Detailed  Bulletin 


GPL  Shifts  TV 
Sales  Organization 

Blair  Foulds,  vice-president,  an¬ 
nounced  four  changes  in  the  sales 
organization  of  General  Precision 
Laboratory. 

E.  Arthur  Hungerford,  Jr.,  re¬ 
turning  from  a  leave  of  absence  for 
special  work  with  the  Joint  Com- 
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mittee  on  Educational  Television, 
has  been  named  manager  of  the  tv 
department. 

Nathaniel  M.  Marshall  has  been 
designated  as  eastern  district  man¬ 
ager.  He  has  been  a  field  repre¬ 
sentative  for  GPL  since  1950. 

Edward  Manzo,  who  has  been  as¬ 
signed  as  southeastern  district 
manager,  has  a  background  of  tv 
studio  design  for  the  Navy. 

Robert  F.  Johnston,  formerly 
chief  engineer  of  radio  station 
WILL,  has  joined  the  company  as 
manager  of  the  midwest  district. 


Aisoum 

MKIMON  UNIARITY 
Oiv««  noiM-fr««,  thorp 
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vibration,  ditlmr  and 
olhnr  •nvironninnlal 
condiliont.  ivppnd,  light* 
wnight,  with  nxclutivn 
intomol  dntign. 


comtrtKtIon 


Avien-Knickerbocker 
Appoints  Frary 

Russell  H.  Frary  has  been  named 
director  of  service  engineering  for 
Avien-Knickerbocker,  according  to 
Leo  A.  Weiss,  president. 

Frary  was  formerly  with  North¬ 
west  Bell  Telephone  and  was,  for 
many  years,  associated  with  sales 
and  service  engineering  for  Minne¬ 
apolis  Honeywell  and  Associated 
Air  Services. 

“Mr.  Frary  Vvill  be  in  charge  of 
Avien’s  rapidly  growing  sales  and 
field  service  engineering  force”, 
Mr.  Weiss  stated,  "which  now  com¬ 
prises  10  percent  of  our  total  work 
force.” 


Hifh  tp«*d  d«or*«-typ«  cvwnlvr  !•  in- 
dtcot*  d*fr**t,  mlnuUt  nnd  Ivnthi  •( 
mbwtai  fw  novlgtrtint  •qulpmvnt. 


Retiilonca  Values  to 
13/XX)  ohmt/inciL  higher 
in  special  units. 

diam.  for  strokes  up  to  3' 
diom.  for  strokes  over  3" 


*‘Y*'  S-fiewr*  Relory  Cewnler 
used  in  navigating 
k  intlrwinanlt. 


Van  Horn  Elected 
Telecom  President 


Reodily  adopted 
to  wide  selection 
of  g  ronges. 

Accuracy:  From 
plus  or  minus 
I  %  at  zero, 
to  plus  or 
minus  2%  at 
maximum 
occeferation. 


Sgoclel  covntor  fat  us*  on  Toga  Rocerdor 
te  tndtcel*  Hi*  natllion  of  lap*  gesslng 
Ihreugn  Hm  rtcordor. 


A  RUeSED,  COMPACT  ACCEIIROMITIR 

with  integral  Potentiometer  take-off,  giv¬ 
ing  omozing  accuracy  under  adverse 
conditions,  due  to  the  rugged  construc¬ 
tion.  No  "cross-talk". 


tpectel  high  sgoad  Y-type 
tevntw  fur  OonlomatM 
egglicelien^ _ 


SCIENTIFIC  CO. 


1430  Cronde  Vista  Ave.,  les  Angeles  33,  Celil. 
23  Stillman  Street,  Son  Froncisco  7,  California 
1913  Ist  Avenue  South,  Seattle  4,  Woshingten 
106  East  Abram  Street,  Arlington,  Texes 

EASTERN  REntESENTATIVEi  AERO  ENCINEERINC  INC. 
Minoale  I.I.,  N.y,  .  ladienegells  •  RelllMere  .  Mantroal 
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John  Van  Horn  has  been  elected 
president  of  Telecom,  a  new  com¬ 
pany  in  Kansas  City,  Mo.  that  will 


DEPENDABLE 

RADIO  FILTERS 


— Feed  through  installation 
— Flange  mounting  bracket 
—Corrosion  &  fungus  resistant 
If  you  have  radio  imterference 
problems,  write  or  wire  us, 
TODAY : 


Hi^lNS 


FACTORY:  2082  Lincoln  Ave., 
Aitadena,  Calif.  SYtamore 
O0ice*  in  WASHINGTON.  D.  C. 
^  and  DETROIT 


IP  in  NIW  ...  IP  IT’S  NlWt  .  .  .  irt  PROM 


Illustrated  here,  is  EIco  Corporation’s 
new  7*pin  printed>circuit  socket,  which 
in  addition  to  its  electrical  and  mechani¬ 
cal  efficiency  and  stability,  incorporates 
many  advantages  never  previously  avail¬ 
able.  Aware  for  a  long  time  of  the  grow¬ 
ing  importance  of  printed  circuitry,  EIco 
engineers  have  been  busy  in  their  lab¬ 
oratories  on  the  devdopment  of  sockets 
for  practical  commercial  application  of 
this  new  technique.  And  again,  EIco 
introduces  a  quality  product. 

Positioning  of  the  EIco  printed  circuit  socket  in  the  chassis  is  quick,  easy,  positive^ 
No  strains  or  stresses  are  transmitted  to  the  chassis  or  to  the  sodcet  insulator;  yet 
electrical  contact  is  excellent  at  all  times.  The  improved  contact  design  automati¬ 
cally  centers  tube  pins  in  position;  resulting  in  positive  contact  retention  with  km’ 
resistance,  producing  optimum  circuit  performance.  Contacts  are  made  of  brass 
or  phosphor  bronze,  cadmium  plated  or  beryllium  copper  silver  plated.  Insulators 
are  of  general  purpose  phenolic  or  ceramic  materials.  These  EIco  sockets  are  also 
available  with  shield  clamps.  Complete  technical  data  is  yours  upon  request;  as 
is  full  information  concerning  Elco’s  complete  quality-line  of  tube-sockets,  shields, 
and  sensational  new  Varicon  connectors. 

Fm  Citaln  SbMU,  Ml  BArfitId  B4620  w  Write  EUO  Cwf.,  1M  W.  SteawNd,  Pkite.  40,  N. 


NEW  FAST  JQ 


me 
SCALER 


•xQct  raqdraiwiite...  aid  to  all 
govamaiMt  spadflcattens. 
toe  big  or  foe  nnoll. 

OovafopaiMf  aad 
dosffa  facflfffos 
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■  0.1  Microsecond  Resolution 
SPfCIFICATIONS  AAodol  410 


INSUT  CItCUITi 

POlARITTi  Setlliv*  pwlwt  e«ly. 

AMSlITUDf:  Mifiimun  of  5 

vplli  rppulrpd  at  low  ca«nll*t  ralM, 
inerpodM  to  10  voltt  nlniaiooi  pt 
tho  moaioioio  ceonlioi  roto. 
liQUISfO  lATi  Of  SISfi  Minloioai 
of  10  volts  pot  MSOC. 

INfUT  IMftDANCi:  Crootor  Hmo  SOOO 
okois. 

USOIVINC  TIMS:  0.1  >wo<. 

MAXIMUM  ACCifTAaii  UNIfOtM  RAnt 
lOoic  or  10  1  (oontt/tocood,  o* 
lowor  lloill  o«  cooatlop  roto. 

SCALING  FACTOti  Noon  lipM  intorpo. 
lotion  tor*  roodlnp  rotidool  coonts. 

OUTfUT; 

fOLAtITYi  fosltivo  or  Nopotivo  pwlso 
soloctod  by  front  ponol  twitch. 

PUlU  CHASACTiSISTICSt  Trinopulor 
poiso  of  opproximotoly  1  ppoc.  rito 
tinio,  4  >nsa<.  width  and  50-40  volt 
onipiito^. 

POWfl  SiOUIIIMINTS:  105-135  volts. 
50-40  cyclot,  oppresliootoly  175 
watts. 

SIZi;  10-1/3'  «  ir*  «  13'  doop 
Caoiplpfa  IHaraiwra  on  roguMl 

■■l^nfCnilCAL  A  PHYSICAL 
_ INSTRUMINT  COOP. 
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BOESCH- 


Quick  insUUatioii  to  proTide 
continuous  winding  on  toroid¬ 
al  to  360°.  Adjustable  for  core 
size. 

Doaignen  cmd  Builders  of  coil 
winding  machinery,  special  machinery 
and  equipment.  Write  for  brochure 

WORLD'S  MOSr  VeHSATILE 


WINDING  MACHINIS 


BOESCH- 

MANUFACTURING  CO..  INC 
DANBURY,  CONN. 


I  rniisisliir 
IrsI  Si‘l 


Plots  all 


Parameters  &D.C. 


Characteristics 


Tills  new  Model  T-61B  Transistor  Test  Set  not  only  measures  param¬ 
eters  but  it  can  be  used  with  an  X-Y  Recorder  to  permanently  plot  these 
parameters  as  a  function  of  any  of  the  D.C.  variables  as  well  as  any  of  the 
usual  D.C.  characteristics.  Additional  equipment  to  make  it  more  conven¬ 
ient  to  measure  grounded  emitter  parameters  is  also  available. 

Tlie  Model  T-6IB  tests  the  small  signal  behavior  of  all  point  contact  and 
junction  transistors  by  measuring  the  four  independent  parameters  of  the 
four  terminal  equivalent  circuit  of  the  transistor  —  carrying  out  the  meas-  , 
urements  over  the  complete  operating  range.  Permanent  plotting  of  the 
parameters  and  D.C.  characteristics  under  test  is  accomplished  by  adding 
a  T61B105  Recorder  Panel  to  permit  attachment  of  a  standard  X-Y  Rc- 
coriler.  A  T61B106  Ada|>ter  provides  a  convenient  metliod  of  measuring 
grounded  emitter  parameters. 

For  data  sheets  and  complete  information  on  Transistor  Products 
diodes,  transistors  and  transistor  test  sets,  write  Dept.  £11. 


Transistor  Products, inc. 

SNOW  AND  UNION  STREETS,  BOSTON  35.MASSACHUSETTS 

AN  OACRATINO  UNIT  OF  CLtVITE  CORPORATION 


Smith  .Moves  To  New 
Brooklyn  Plant 


New  Smith  plant 

The  Herman  H.  Smith  Co.  has 
moved  to  a  new  plant  in  Brooklyn, 
N.  Y.,  according  to  an  announce¬ 
ment  by  Herman  Smith,  president. 
The  building,  newly  designed  and 
constructed,  is  equipped  with 
modern  machinery  for  maximum 
efficiency  in  the  production  of 
plugs,  jacks,  switches,  test  leads 
and  other  electronic  hardware  for 
both  commercial  and  military  users. 

Smith  Named 
By  Gray  Research 

Newland  F.  Smith  has  been  ap¬ 
pointed  general  manager  of  Gray 
Research  and  Development  Co.  of 
Manchester,  Conn.,  according  to  an 
announcement  by  Walter  E.  Dit- 
mars,  president. 

Smith  was  named  assistant  gen¬ 
eral  manager  earlier  this  year.  He 
was  previously  director  of  general 
engineering  for  the  Mutual  Broad¬ 
casting  System  and  WOR.  He  has 
also  been  associated  with  the  tele¬ 
vision  engineering  group  at  RCA 
and  has  been  with  Philco  Corp. 
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ProTides  fast  and  practical 
meant  for  windinf  longitndin- 
ally  alonf  tides  of  core  form. 


PLANTS  AND  PEOPLE  (centinued) 

manufacture  telephone  switch¬ 
boards  and  other  electrical  and  elec¬ 
tronic  specialties  in  the  communica¬ 
tion  field.  Marketing  will  be  handled 
through  established  distributor 
channels. 

Van  Horn  has  been  associated  for 
the  past  five  years  with  Midwest 
Research  Institute,  specializing  in 
instrumentation  and  remote  con¬ 
trol  applications.  He  has  also  been 
active  as  a  consultant  in  industrial 
control  design  and  specialized  tele¬ 
phone  engineering  projects.  He  has 
devoted  the  past  14  years  to  the  de¬ 
sign  and  manufacture  of  telephone, 
electronic  and  electrical  equipment. 


r 


YOM 

Professional  Plans 
and  SRI 

Stanford  Research  Institute, 
an  independent  scientific  or- 
g^anization,  has  a  number  of 
chalienging  opportunities  for 
hig:h*caUber  engineering:  and 
technical  people  to  join  an 
expanding  program.  Work  is 
currently  under  way  on  a 
wide  range  of  advanced  re¬ 
search  projects. 


ELECTgONIC 

ENGINEERS 

experienced  In 
clrcnltry,  msf- 
netlc  amplifiers, 
mechanical  lay¬ 
out,  product  de¬ 
sign,  or  minia¬ 
turization. 

MECHANICAL 
DESIGNERS 

having  experi¬ 
ence  in  layout, 
packaging  or 
miniaturization 
techniques. 


for  the  develop¬ 
ment  of  auto¬ 
matic  machin¬ 
ery  to  fabricate 
electronic 
equipment,  with 
experience  on 
automatic  ma¬ 
chinery  for  han- 
dllng  small 
parts. 

PLASTICS 

TECHNICIANS 


to  process  and 
apply  plastic 
materials  for 
fabrication  of 
electronic 
equipment.  Lab¬ 
oratory  experi¬ 
ence  Is  essential. 


The  Institute  is  located  on 
the  San  Francisco  Peninsuia. 
It  is  central  to  a  growing 
electronic  region;  yet  situ¬ 
ated  in  an  area  of  attractive 
homes,  good  schools  and 
pleasant  living. 

Send  full  backg:round  details 
to  Lucien  O.  Clarke,  Depart¬ 
ment  of  Engineering  Re¬ 
search,  Stanford  Research  In¬ 
stitute,  Stanford,  California. 


NEW  BOOKS 


Dielectric  Aerials 

By  D.  G.  Kiely,  foreword  by  Profeuor 
li.  M.  Barlow.  Methuen'$  Monograph* 
on  Phytical  Subjects.  Methuen  a  Co., 
Ltd.,  Lmdon;  John  Wiley  a  Sons,  Ine., 
New  York,  132  pages,  1953,  $2.00. 

This  is  a  most  interesting  mono¬ 
graph  on  a  subject  about  which  too 
little  is  known.  The  author,  accord¬ 
ing  to  Professor  Barlow,  has  made 
considerable  contributions  to  this 
i  subject.  The  references  to  his  own 
I  work  indicate  that  he,  along  with 
i  those  others  mentioned  in  the 
'  bibliography  of  some  29  citations, 
are  working  in  a  vitually  virgin 
held. 

For  the  most  part  the  monograph 
deals  with  the  mathematical  at¬ 
tempts  to  analyze  the  action  of  non- 
metallic  rod,  cylinder  and  horn  an¬ 
tennas.  Many  pages  are  intensely 
I  mathematical,  but  for  the  reader 
not  interested  in  these  attempts  to 
come  to  a  full  understanding  of 
the  radiation  phenomena  from  di¬ 
electric  antennas,  there  is  much  of 
interest  and  value.  The  experi¬ 
mental  results  of  the  investigators 
are  described.  The  electrical, 

I  mechanical  advantages  and  disad- 
I  vantages  of  dielectric  aerials  make 
for  thoughtful  reading  and  cogita¬ 
tion. 

There  are  hve  chapters  and  the 
I  bibliography;  the  chapters  deal 
I  with  the  general  introductory  and 
historical  remarks,  wave  propaga¬ 
tion  along  a  dielectric  rod,  dielec¬ 
tric  rod  aerials,  dielectric  tube 
aerials  and  other  dielectric  aerials. 
The  nonmathematical  portions  are 
easily  readable;  in  fact,  the  only 
portion  of  these  passages  which 
this  reviewer  could  not  fathom  was 
this  statement:  “Short  dielectric 
rods  have  been  used  in  the 
apertures  of  hog-homs  feeding 
cheese  aerials.*’ — K.H. 


Sound  Reproduction 

By  G.  a.  Briggs.  The  Wharfedale 
Wireless  Works,  London,  368  pages, 
1963,  Third  Edition,  17z  6p. 

Mr.  Briggs  has  established  him¬ 
self  as  one  of  the  most  popular 
writers  on  the  reproduction  of 


they're  here! 

TELEWAVE'S 

Micropads 


ATTENUATOR  PADS  — CALIBRATED 
WITH  EXCEPTIONAL  ACCURACY 
—  MINIATURIZED  — 

FREQ  RANGE  DC  THROUGH 
MICROWAVE  (X  BAND) 

LOW  VSWR 


SPECIFICATIONS 


to 

a 

M 

4 

W* 

10 

eh 

IO» 

20 

I  Impedance . 50  OHMS 

i  Accuracy . ±0.2  db  calibrated  at 

1, 10, 100  MC  and  1,2, 3, 
4, 5, 6, 7, 8, 9, 10  KMC 

{  VSWR  Ratio . Better  than  2:1  throughout 

I  entire  frequency  range 

!  Finish . Rhodium  Flash  over  silver 

I  plate  for  optimum  corro- 

I  Sion  resistance  and 

electrical  conductivity 

'  Povrer . Vz  watt  continuous  duty 

i  at  25*  C 

!  Mating  Connector . Mates  with  AN  type 

'  U6'21B/Uplugononeend 
!  and  with  AN  type 

UG-23B/U  jKk  at  other 


TELEWAYE  LABORATORIES,  Inc. 

100  Metropolitan  Avenue,  Brooklyn  11.  N  Y. 
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NEW  BOOKS 


(contiRutd)  I 


edition  of  his  “Sound  Reproduc¬ 
tion”  is  greatly  enlarged  with  new  I 
material,  and  has  all  his  virtues  of  i 
a  concise  style  interspersed  with  i 
a  reasonable  amount  of  chattiness.  | 
The  book  therefore  assays  out  a  i 
very  high  percentage  of  useful  in-  | 
formation. 

Among  the  valuable  features  of 
the  book  are  oscillograms  showing  : 
the  frequency  response  of  loud-  ■ 
speakers  under  many  different  con-  ; 
ditions  of  loading,  construction  : 
and  magnetic  field  strength.  These 
bring  out  clearly  a  lot  of  informa¬ 
tion  that  the  seeker  for  loudspeaker  | 
perfection  will  find  helpful.  For  i 
instance,  the  prime  importance  of  | 
solidity  in  a  loudspeaker  mounting, 
to  eliminate  panel  vibrations,  is 
demonstrated.  The  ultimate  solu¬ 
tion,  the  brick  or  concrete  en¬ 
closure,  shows  its  superiority  in 
the  tests,  but  some  less  drastic  re-  ! 
courses  are  offered,  especially  the  ; 
double-front  enclosure  with  sand  ' 
between  the  panels.  The  fact  that 
Mr.  Briggs  has  a  note  on  how  to 
get  a  bag  of  sand  thoroughly  dry 
is  an  amusing  reminder  of  the 
fantastic  range  of  techniques  a  man  , 
gets  mixed  up  with,  when  he  loses  j 
his  head  about  the  reproduction  of  | 
sound.  I 

Mr.  Briggs  sums  up,  his  oscillo-  j 
graphic  investigation  of  reflex  } 
boxes  with  a  set  of  rules  for  the  ; 
experimeter,  among  which  are :  use 
a  speaker  with  the  lowest  possible 
resonance ;  use  the  biggest  possible 
enclosure,  up  to  9  cubic  feet;  use 
the  lowest  convenient  cross-over  in  | 
dual  systems;  avoid  a  tall  shape,  to 
reduce  resonance  effects. 

Besides  loudspeaker  enclosures, 
Mr.  Briggs  covers  the  physics  of 
the  ear,  room  acoustics,  crossover 
networks  and  intermodulation.  In  | 
a  second  part,  he  reviews  briefly 
present-day  recording  systeyns.  ' 
There  are  some  excellent  micro-  ; 
photographs  of  record  grooves  un-  j 
der  various  conditions  of  wear.  As  ' 
he  admits  in  his  introduction,  the  i 
book  is  “patchy”,  but  this  is  a  j 
virtue:  given  the  ground  Mr.  | 
Hriggs  has  set  himself  to  cover. 


Teei  Bendi 

Mixers  Ratracet 

Dnplexers  Cavities 

Rotating  Joints  Pads 

Fillers  Phasers 

Ailennators  Flanges 

Electronic  Assemblies 
Special  Purpose  Components 


YOUR  OWN 
KNITTING 
COMES  FIRST 


You  can  usiiially  pro¬ 
fit  niowt  by  sticking  pretty 
close  to  your  knitting.  One 
aspect  of  our  business  is 
that  of  proving  new  de¬ 
signs  with  pilot  runs.  We 
can  help  you  stick  to  your 
knitting  by  ironing  tbe 
bugs  out  of  new  produets 
for  you.  This  will  save  you 
the  extravagance  of  tying 
up  your  expensive  equij)- 
ment  before  you  are  all 
set  to  GO. 


For  the  complete  story  on 
Premier's  fully  integrated 
engineering,  production 
and  testing  facilities,  write 
Dept.  E  today  for  our  new 
brochure. 


CONRAD 
&  MOSER 


Workers  in  Aluminum, 
Brass,  Steel  &  Plastics 


DESIGNING 

ENGINEERING  •  MANUFACTURING 
MECHANISMS  •  MACHINES 
PARTS  •  TOOLS  •  DIES  •  MOLDS 
STAMPINGS  •  CASTINGS 
MACHINING  •  SHEET  METAL 
ENCLOSURES  &  CHASSIS 
H  to  >/i  NAVY  SPEC  ALUMINUM 
SPOT  WELDING  AND  HELIARC 
WELDING. 


2  Borden  Ave. 
Long  Island  City  1,  N.Y. 


APPLIED 

PRECISION 


INSTRUMENT  CORP. 

52  West  Houston  Street 
New  York  12, N.Y. 
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and  the  high  degree  of  usefulness 
to  the  experimenter  that  he  im¬ 
poses  on  his  material,  a  wide  range 
of  topics  is  the  natural  result. — 
R.  S.  Lanier,  20th  Century  Fund. 


CUSTOM 


Industrial  Electronic 
Engineering 

By  W.  L.  Davis  and  H.  R.  Wbed. 
Prentiee-Hall,  Ine.,  New  York,  195S, 
614  payee;  $11.35. 

This  book  is  typical  of  a  number 
of  works  with  similar  ambitious 
titles  which  contain  selected  discus¬ 
sions  of  a  few  topics  in  this  broad 
field.  The  contents  of  the  eleven 
chapters  are  briefiy  summarized 
below,  but  broadly  speaking,  the 
book  may  be  considered  to  treat 
primarily  the  “power”  or  “large- 
current”  aspects  of  industriid  elec¬ 
tronics. 

A  stated  purpose  of  the  book  is 
“to  present  biuiic  methods  of 
analyzing  and  solving  problems,” 
and  the  authors  have  included 
many  useful  techniques.  Neverthe¬ 
less,  this  reviewer  has  the  impres¬ 
sion  that  too  many  topics  have  been 
covered  somewhat  too  briefly  to 
make  the  book  outstanding.  Many 
discussions  are  sufficiently  detaUed 
to  demand  the  reader’s  careful  at¬ 
tention,  but  topics  are  only  rarely 
covered  in  a  manner  completely 
satisfying  to  an  advanced  student 
The  outstanding  lack  of  references 
will  be  a  disappointment  to  the 
general  reader. 

Line  drawings  and  graphs  are 
used  freely,  and  most  of  them  are 
clear  and  adequately  labeled.  Tech¬ 
nical,  grammatical,  and  t3rpograph- 
ical  errors  are  relatively  few.  The 
index  is  notably  adequate. 

The  early  chapters  described  the 
general  characteristics  of  gas  tubes 
emphasizing  power  thyratrons  and 
ignitrons,  and  the  more  common 
methods  of  control.  There  is  a  good 
and  reasonably  extensive  treatment 
of  single  phase  and  polyphase  recti¬ 
fiers  including  controlled  tsrpes. 

The  nature,  characteristics  and 
uses  of  semiconductor  rectifiers  are 
covered  briefly  with  emphasis  on 
copper  oxide  and  selenium  cells. 
The  theoretical  explanation  of 
metal-to-crystal  rectiflcation  is  con- 
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fused  by  the  supposition  that  the 
potential  difference  between  two 
materials  is  the  potential  between 
their  surfaces  (here  called  the  zero- 
enerjfy  levels)  rather  than  between 
their  Fermi  levels  as  is  actually  the 
case.  While  the  resulting  energy- 
level  diagrams  permit  a  plausible 
explanation  of  rectification,  it  is 
unfortunate  that  they  are  mislead¬ 
ing. 

The  treatment  of  phototubes  ap¬ 
pears  to  be  an  “extra”  in  this  book, 
but  does  concisely  assist  a  general 
reader  to  understand  the  principles 
of  light  measurement.  Light  is  de¬ 
fined  as  “the  visual  sensation  pro¬ 
duced  by  that  portion  of  radiant 
energry  that  is  known  as  luminous 
flux.”  However,  light  is  actually 
not  visual  sensation,  but  radiant 
energy  evaluated  in  terms  of  its 
ability  to  produce  this  sensation; 
and  luminous  flux  is  analogous  not 
to  energy  but  to  power.  The  der¬ 
ivation  of  an  incremental  equiva¬ 
lent  circuit  for  a  phototube  is 
highly  commendable.  No  mention 
is  made  of  the  effects  of  grid  cur¬ 
rent  in  phototube  amplifler  circuits, 
even  though  these  effects  often  con¬ 
stitute  a  design  difficulty. 

The  chapter  on  Industrial  Tim¬ 
ing  Circuits  deals  almost  exclu¬ 
sively  with  the  principles  and  op¬ 
eration  of  resistance  welders  and 
the  R-C  timing  circuits  used  to  con¬ 
trol  them.  The  sections  on  Servo¬ 
mechanisms  and  Regulation  give 
a  conventional  mathematical  treat¬ 
ment  of  first-  and  second-order  sys¬ 
tems,  system  stability,  and  the  use 
of  simple  derivative  and  integral 
control,  and  offer  a  few  examples  in 
the  area  of  voltage  control  of  d-c 
generators.  All-electronic  voltage 
regulators  are  only  briefly  men¬ 
tioned.  A  short  chapter  is  devoted 
to  the  study  of  thyratron-controlled 
d-c  motors. 

Much  of  the  basic  mathematical 
theory  of  radio-frequency  heating 
is  presented.  The  material  is 
adapted  primarily  from  the  book  by 
Brown,  Hoyler,  and  Bierwirth,  and 
is  perhaps  excessively  mathe¬ 
matical;  the  empirical  nature  of 
practical  design  problems  is  not 
stressed,  and  actual  design  equa¬ 
tions  are  difficult  to  locate.  The  dis¬ 
cussion  of  X-rays  in  the  last  chap- 
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ter  is  a  good  brief  summary  of  the 
physics  of  production  of  X-rays 
and  of  some  of  their  physical  char¬ 
acteristics. 

This  book  could  serve  as  a  text 
for  those  primarily  large-current 
portions  of  the  field  of  industrial 
electronics  which  it  covers.  In  500 
pages,  the  coverage  is  frequently 
too  brief  for  the  inexperienced  en¬ 
gineer,  and  the  unfortunate  lack  of 
references  limits  the  value  of  the 
work. — Elery  F.  Buckley,  As¬ 
sistant  Professor  of  Electrical  En¬ 
gineering,  Massachusetts  Institute 
of  Technology,  Cambridge,  Mass. 
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FundanieiitalH  of  Eleotronic 
Motion 

By  Willis  W.  Harman.  McGratv-Hill 
Bonk  Co.,  New  York,  315  pages,  1953, 
$6.50. 

This  book  deals  with  the  mathe- 
.matical  processes  and  physical 
reasoning  which  are  fundamental  to 
an  understanding  of  the  principles 
of  operation  of  the  wide  variety  of 
electron  tubes  in  existence  today. 
There  are  .several  chapters  devoted 
exclusively  to  the  analyses  of  a  few 
types  of  microwave  tubes.  This  text 
will  be  very  useful  to  any  engineer 
who  is  entering  the  tube  engineer¬ 
ing  field,  as  it  will  supply  him  with 
the  fundamentals  of  the  analytical 
approach  to  a  great  many  problems 
in  this  area. 

The  author’s  primary  objective, 
as  quoted  from  the  preface,  is  “to 
nurture  the  ability  to  deal  wih  new 
problems  and  new  situations.” 
Toward  this  end  he  has  covered  a 
large  number  of  diverse  problems. 
There  is  es.sentially  no  new  ma¬ 
terial  in  this  book.  There  are  other 
texts  on  electron  tubes,  some 
specialized  to  certain  tubes  and 
.some  general,  which  treat  the  same 
material  in  greater  detail  on  a 
slightly  higher  level.  Professor 
Harman,  however,  gives  a  very 
clear  presentation  of  the  material 
which  he  covers.  He  explains  not 
only  the  steps  of  the  mathematical 
analyses  but  also  conveys  the 
physical  meaning  of  the  equations. 
After  the  completion  of  a  section 
the  reader  is  left  with  a  feeling  of 
a  fairly  complete  understanding  of 
the  subject  matter. 
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of  this  book,  as  the  author  points 
out  in  the  preface,  are  the  numer¬ 
ous  problems  included  in  each 
chapter.  At  the  end  of  each  major 
section  are  offered  problems  based 
on  the  principles  presented.  For  full 
comprehension  of  a  subject,  prob¬ 
lems  which  stimulate  thought  and 
reasoning  are  essential,  and  the 
problems  which  Professor  Harman 
uses  in  this  text  are  well  integrated 
with  the  reading  material.  The  in¬ 
sight  and  understanding  gained 
from  faithful  performance  of  the  ' 
problems  is  invaluable. 

The  book  begins  with  a  dis-  i 
cussion  of  units  and  basic  electric 
field  equations,  such  as  Laplace’s 
and  Poisson’s  equations.  Methods 
of  solution  of  these  equations  are 
discussed.  The  equations  of  motion 
of  electrons  in  a  uniform  electric 
field  are  then  developed.  The 
paraxial  ray  equation  for  an  elec-  i 
I  trie  field  is  derived  and  some  j 
I  general  properties  of  electrostatic 
I  electron  lenses  are  considered, 
i  The  third  chapter  discusses  the 
I  wave-particle  quality  of  electrons, 
and  interference  phenomena  result- 
1  ing  from  electron  diffraction  are  ex- 
j  plained.  The  chapter  concludes  with 
a  discussion  of  thermionic,  photo- 
!  electric  and  secondary  emission  and 
^  applications  to  electron  tubes. 
Electron  motion  in  magnetic 
fields  is  considered  next.  The 
general  equations  of  motion  in  an 
axial  magnetic  field  are  derived. 

I  The  paraxial  ray  equation  is  ob- 
I  tained  and  general  properties  of 
;  magnetic  lenses  are  presented, 
j  Space  charge  effects  and  motion  in 
I  time-varying  fields  are  treated  in 
'  Chapters  5  and  6.  The  analyses 
I  contained  in  these  first  six  chapters 
{  are  utilized  and  extended  in  three 
I  of  the  remaining  four  chapters, 

I  which  give  operating  principles  of 
I  the  klystron,  the  electron  wave 
j  tube,  the  traveling  wave  tube,  the 
traveling  wave  magnetron  and  the 
magnetron  oscillator. 

The  final  chapter  deals  with  the 
relativistic  effects  '  in  electron 
dynamics.  These  effects  are  applied 
briefly  to  some  of  the  electron  tubes 
treated  above  and  to  particle  ac¬ 
celerators. 

Professor  Harman’s  book  pro¬ 
vides  the  mathematical  tools  and 
M  J  <•<  1.7IM  the  ph]r8ical  analyses  necessary  for 

Want  mar*  (aferawtiea?  U«a  pact  card  aa  latt  pa|a. 


DESIGN 


A  recent  development  in  sensing  ele¬ 
ments  provides  the  basis  for  a  new 
and  better  approach  ta  prablems  in 
measurement  aryj  control.  VECO 
THERMISTORS  hove  an  extremely 
high  rtegative  temperature  coefficient 
of  electrical  resistance.  Their  small 
size  arul  extreme  sensitivity  to  ther¬ 
mal  chortges  offer  engineers  a  circuit 
element  to  utilize  in  new  opplicotions, 
ond  for  the  improvement  of  older 
methods. 

■IADS  •  WASHERS  •  DISCS  •  RODS 

SOME  PRAOICAl  USES: 

Time  delay  e  Cat  analysis  e  Volema 
Nmiting  e  Sern  protection  e  Vacuum 
manometry  e  Flow  measurement  e 
Temperature  control  e  Temperature 
measurement  o  Radar  power  measure¬ 
ment  e  Temperature  cempensation 
Oscillator  stabllisatien  e  and  many 
new  applications  boinf  developed. 


Smallest  Ball  Bearing  Ever 
Manufactured  Cammercially 


VECO  VARISTORS 


react  in¬ 
stantaneously  to  current  or  voltage 
ebanges,  and  bave  innumerabla  uses 
such  as  arc  suppressing  and  regulating 
source  voltages. 


These  bearings,  developed  by  RMB,  are  not 
toys.  Type  Cl,  and  the  other  ten  sizes  in  the 
C  ^eries,  are  hard-working  components  of — 

#  Delicate  Instruments 
O  Small  Motors 

#  Scales  and  Gauges 

O  Small  gear  trains  for  clockwork 
O  Vibration  Pick-ups 

#  Aircraft  Instruments 

—anywhere  a  miniature  bearing  is  needed  to 
reduce  friction,  where  space  is  at  a  premium. 
Bring  your  miniature  bearing  problems  to  RMB. 
A  complete  line  of  over  250  miniature  and 
instrument  bea.ings  inciudirvg  radial  and 
roller  types  ovoilable  for  prompt  delivery. 
Experimental  quantities  from  stock. 
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an  understanding  of  the  funda¬ 
mentals  of  electron  tube  operation. 
While  the  material  herein  has  been 
more  fully  treated  in  numerous 
other  texts  which  precede  it,  per¬ 
haps  no  single  book  covers  the 
breadth  of  the  electron  tube  field 
as  does  this  one.  It  is  a  valuable 
contribution  to  this  field. — Dasyl 
W.  Shipley,. Physics  Laboratories, 
Sylvania  Electric  Products  Inc., 
Bayside,  New  York. 


MULTIMETCtS  mmS  XiOULAK  MiTlIS 

AC  uid  DC  type*,  moltipla  ranfia,  ■ccuncy  — 
H  ^  !%•  2  microampere*  to  1  ampere  DC. 
2  milUampere*  to  3  ampere*  AC. 

ELfCTtOSTATK  VOITMITESS 
Ranee*  100  V  to  35,000  V,  AC  or  DC.  Reoiotance 
exceed*  milUoo  megohm*.  Can  maaaor*  atatic 
electricity. 

PlUXMETERS 

Laboratory  and  prodnetioa  meaeoromonta  on 
magnet*  and  magnetic  circuits.  Single  pu*h 
button  retnm-to-xero. 

ROTATMO  COR.  OAUSSMETERS 
Our  moot  recent  deeeloment  for  measuring 
magnetic  field  strengths.  Measure*  from  a  few 
gausses  to  120  kilogaosse*. 

SINE-COSME  POTENTIOMETERS 

Now  avaUablt,  popular  type  RLIIC,  for  radar 

and  computm  drcidts  —  lortfe  for  now  butttiin. 
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Nor,  coo  wo  smpliicaily  portray  oor 
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Principles  of  Television  Servicing.  By 
C.  V.  Rabinoff  and  M.  E.  Wolbrecht. 
McGraw-Hill  Book  Co.,  New  York, 
N.  Y.,  1968.  660  pages.  $7.60.  Com¬ 
bined  textbook  and  practical  field 
reference  text  assuming  only  a  basic 
knowledge  of  electronic  circuits  and 
superheterodyne  radio  principles.  The 
absence  of  mathematics  and  unneces¬ 
sary  complex  theory  greatly  enhances 
the  value  of  the  book  to  those  for 
whom  it  is  intended.  In  addition,  much 
is  of  read  value  to  the  engineer  who 
seeks  to  fix  his  own  television  re¬ 
ceiver. 


Materials  Handling.  By  John  R. 
Immer.  McGraw-Hill  Book  Co.,  New 
York,  N.  Y.,  1968,  691  pages,  $8.00. 
General  principles  as  applied  to  all 
industry.  Although  only  a  few  specific 
examples  are  taken  from  the  electronic 
industry,  there  is  much  basic  informa¬ 
tion  in  almost  every  chapter  that  can 
readily  be  adapted  to  expedite  produc¬ 
tion  in  electronic  plants.  Major  sec¬ 
tions  include  coverage  of  motion  and 
time  study,  materials  handling  equip¬ 
ment,  packaging,  handling  procedures 
and  organization  of  personnel. 
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The  Saturday  Review  Home  Book  of 
Recorded  Music  And  Sound  Reproduc¬ 
tion.  By  E.  T.  Canby,  C.  G.  Burke  and 
I.  Kol^in.  Prentice-Hall,  Inc.,  New 
York,  N.  Y.,  1962,  308  pages,  $4.60. 
Three  major  sections,  each  by  one  of 
the  authors.  Canby  provides  interest¬ 
ing  background  information  and  basic 
knowledge  by  tracing  recording  and 
playback  equipment  and  techniques 
from  Edison's  1877  tinfoil  gaaget 
through  to  modem  magnetic  tape. 
Burke  deals  with  home  reproduction 
and  its  improvement,  telling  how  to 
choose,  install  and  operate  the  units 
of  a  modern  high-fidelity  audio 
system;  examples  of  systems  in  five 
price  categories  are  given  and 
analyzed,  ranging  from  about  $226  to 
|2,0M  foi  the  basic  elements.  Kolodin 
covers  the  musician’s  interests  with 
his  “Learning  to  Listen  and  Listening 
to  Lean’’. 


•  Oporation  to  200®  C 

•  Ultra  High  IR 

•  High  Stability 

•  Low  Powor  Factor  .01% 

•  Low  Soakago  M% 

•  Low  Tomp.  Coofficiont  -JO  *•■/*€ 

Available  in  many  different 
types  of  housings,  in  ratings  from 
.OOl  MF  up,  and  lOO  volts  up. 

Excellent  delivery  on  stand¬ 
ard  and  special  types. 

Copadtots  made  to  yoxu  spediicationa 
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•  Low  Power  Factor  aa% 

•  Low  Soakage  M% 

•  Low  Temp.  Coefficient  -toa»*w/x 

•  High  Insulation  Resistance  io'it«./ai 

•  High  Stability 

Available  in  many  different 
types  of  housings,  in  ratings  from 
.OOl  MF  up.  and  lOO  volts  <up. 

Excellent  delivery  on  stand¬ 
ard  and  special  types. 

Capacitors  mode  to  your  spedficotioiis 
_ Write  tor  CcUalogue  F 


Simplified  Drafting  Practice.  W.  L. 
Healy  and  A.  H.  Rau.  John  Wiley  A 
Sons,  Inc.,  New  York,  N.  Y.,  1963, 
166  pages,  86.00.  Tested  techniques 
for  eliminating  unnecessary  work  in 
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These  OPAD  GREEN  General  Pur 
pose  Power  Supplies  are  designed 
to  furnish  an  adjustable  source  of 
Ijnfillered  DC.  from  single  phase  SO 
or  60  cycle  A.C.  power  lines  Step 
less  output  control,  orercurrent  pro 
tection.  2‘.  accuracy  meters,  aging 
taps  and  exclusive  Poly  Koated.  HeC 
tifiers  are  among  the  many  features 
of  these  units. 


Tor  additional  information  write  for  Bulletin  No.  147 
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NEW  BOOKS 


NEW  AIRCRAFT  SERVO  COMPONENT 


preparing  working  drawings,  includ¬ 
ing  greater  use  of  freehand  drawing, 
symbols,  mechanical  aids,  abbrevia¬ 
tions,  artfowless  dimensioning,  type¬ 
writers  for  lettering,  and  modern  re¬ 
production  processes.  The  greater  part 
of  the  material  definitely  applies  to 
electronic  drafting.  The  book  is  the 
result  of  a  comprehensive  study  of 
drafting  practices  throughout  General 
Electric  Co. 


Th*  Tyt*  71 -S  Bartraiiattr  U  •  artuiif*  MtaitM 
datfiRMl  far  aaaratlanal  mm  in  air¬ 
craft.  it  fcatttrac:  „ 


HERMETICALLY  SEALED  MECHANISM 
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ara  harmatically  Mated  in  a  vicunni.  frcMura  ti 
apaliad  iniida  the  bniiawt  onty.  Thartfara.  tha  Tyaa 
71-5  Bararaiiitar  it  nat  aWactad  by  dntt.  tantl.  tr 
uiaiitura. 


RUGGEOIZEO  CONSTRUCTION 
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far  tha  Trani-Sanict  Bararaciitar  ta  avaid  tha  nac- 
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mcnti.  Shock  at  301  in  any  diraotian  will  not  cihm 
alMtrical  diadontinuity. 


Flanseeberichte  fiir  Pulvermetallurgie. 
A  new  German  magazine  in  the  field 
of  powder  metallurgy,  corresponding 
in  aims  and  style  to  the  American 
Powder  Metallurgy  Bulletin.  Available 
in  U.  S.  through  the  latter  publication, 
.320  Yonkers  Ave.,  Yonkers,  N.  Y. 
About  3  issues  per  year  are  planned; 
$3  for  six  i.ssues;  checks  should  be 
made  payable  to  Plansecberichte  fiir 
Pulvermetallurgie. 


MACHINE  CALIBRATION 
Cftch  inttrMiii«nt  ft  caHbrattd  by  machlaa  and  Iti 
aerformanea  It  automatically  racatdtd  at  a  frapn 
of  rttittanea  venut  arcitura.  Cvtry  turn  af  the 
windina  It  Intpocted.  AM  tlaetrical  charactorlttlct 
are  automatically  chtcktd  in  an  eleven  itage  In* 
•paction  cycle. 


TECHNICAL  REPRESENTATIVES 
Lot  Anfelot.  Calif. 

Telephone; 

Cumlwrland  3*4183 
6an  Carlot,  Calif. 
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Lytell  3*2189 
Bouton,  Matt. 
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8t.  Loult,  Mo. 
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Detroit.  Mich. 
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IIHF  Television.  By  Edward  M. 
Noll.  Paul  II.  Wendel  Pub.  Co., 
P.O.  Box  1321,  Indianapolis,  Ind., 
19.')3,  72  p,  $1.00.  Practical  tech¬ 
nical  information  on  uhf  and  vhf 
tuners  and  antennas,  propagation 
characteristics  and  converters. 


Cond0n$»d  Data 
Range:  0-1 S  p<i,  obtolule 
Resistance:  7500  ohms 
Moiimum  voltage:  75  volts 
ResolHtion: 

AccMtocy;  2%  of  tall  scot* 


Cleveland.  0. 
Teleyhene: 
Veltow.tone  2-7849 
>nc  Lexintton  9-2508 


Typical  Applications 

ServM — Vary  Mrvo  Inp  pain  at  a  function  et 
altilud.. 

Computer.— VoltPH  divider.  P  tettl.'P  (tatic. 
Fire  Control — Air  dentity  mooiuiementi. 
Tel.metminp — ProMort  frintdueor. 

Rvcordlnt — PrtMurt  Irantdueor. 


Glossary  of  Terms  Used  in  Methods, 
Time  Study  and  Wage  Incentives. 
Booklet  No.  104,  Society  for  Advance¬ 
ment  of  Management,  411  Fifth  Ave., 
New  York,  N.  Y.,  .32  pages,  $1.00. 
Definitions  of  .332  terms,  prepared  by 
93  management  leaders  as  a  serious 
attempt  to  cut  down  aimless  dis¬ 
cussion  and  hair-splitting  interpreta¬ 
tions  of  contract  language. 


5  Forest  Street  Bedford,  Moss. 


SELENIUM 

RECTIFIER 

POWER 

SUPPLIES 


High-Fidelity  Design,  Construction, 
Measurements.  Gernsback  Publica¬ 
tions,  Inc.,  New  York,  N.  Y.,  19.53,  128 
pages,  $1.50.  Compilation  of  articles 
from  Radio-FJlectronics  by  21  different 
audio  experts,  edited  by  Martin 
Clifford  for  maximum  reading  and 
reference  value  to  high-fidelity  audio 
enthusiasts  who  prefer  to  design  and 
build  their  own  equipment. 


for 

Aircraft  -  Mobile  *  Marine 
Electrical  Equipment 


Atmospheric  Noise  at  High  Frequen¬ 
cies.  H.M.S.O.,  London,  1953,  45^.  A 
survey  of  existing  data  based  on 
measurements  from  2.5  to  20  me  dur¬ 
ing  the  period  1945-1951. 


CAtAlOO  NO 


Appikxitioiu 
•  Aircrail  Motors 
I  •  Dynamotors  & 


Master  Index  to  Supreme  Publications. 
3727  West  1.3  St.,  Chicago  23.  III.  1953. 
32  pages,  25<^.  Index  to  servicing  data 
for  radios  and  television  sets  arranged 
by  manufacturers. 
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NARDA  TV'  Blue  Book.  National  Ap¬ 
pliance  Trade-in  Guide  Co.,  2142 
Fordem  Ave.,  Madison  1,  Wise.,  $5.00, 
1963.  Trade-in  values  on  over  4,000  tv 
sets,  the  products  of  over  50  manu¬ 
facturers,  including  the  majority  of 
sets  produced  between  1946  and  19.53. 


Metal  Powder  Association,  Proceed¬ 
ings  9th  Annual  Meeting.  Metal 
Powder  Association,  420  Lexington 
Ave.,  New  York  17,  N.  Y.,  Ill  pages, 
1953,  $2.60.  All  papers,  illustrations 
and  discussion,  giving  an  up-to-the- 
minute  commentary  on  the  latest  de¬ 
velopments  in  this  field. 


71-2  WARREN  STREET,  NEW  YORK  7,  N.  Y. 
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Over  RSX  ol  the  torque  wrenrhei 
uied  in  induitry  are 


•  Permanently  Accurate 

•  Practically  Indestructible 

•  Foster— Easier  to  use 


•  Automatic  Release 


•  All  Capacities 
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(All  Sues  from  0-6000 
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MAGNETIC,  VACUUM  TUBE  and 
TRANSISTOR-MAGNETIC  — ■ 


MODEL  (400  ep.) 

•  TRANSISTOR-MAGNETIC  circuital 

•  Absolute  Reliability. 

•  Hermetically  sealed. 

•  ForMK14&MK7 
servo  motors. 


lEL  <60cp«) 

•  Adjustable  gain,  damp¬ 
ing  &  phase. 

•  Matches  any  A.C.  data 
system. 

•  Drives  Diehl  FPE-25-n 
servo  motor. 

Our  coairM*  eattiH  Rn  mtvr  tinplHlart 
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•  Terminal  Lugs  A  Insulated 
Terminals  •  Electronic  Hardware 
•  Handles  •  Captive  Screws 
•  Brackets  •  Dial  Locks  •  Spacers 
•  Shaft  Locks •  Binding  Posts 

Completely  assembled  terminal 
boards  to  meet  all  government 
specifi  cations. 

Immediate  delivery  from  stock 
or  to  order  on  all  items. 
Write  for  Catalog  E 


Wyondonch  Long  Island,  New  York 

_ MtPlAND  3-yS4S 


•  Powdered  glass  of  all  tvjjes  for 
IRON  and  KOVAR  hermetic  seals 

•  Cold-mold  plastics,  sintered  powders 

•  Precision  work  to  close  tolerances 

•  Immediate  deliveries 


For  Prompt  Quotations  Write 


868  Bsrgan  Streel 


Nawark  8,  N.  J. 


McGrccw'Ifill  Publishing  Co^  Inc. 
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MICROWAVE  THEORY 
AND  TECHNIQUES 


MEASUREMENTS  AT 
CENTIMETER  WAVELENGTH 


FUNDAMENTALS  OF 
RADIO  COMMUNICATIONS 


The  Van  Nostrand  Series 
in  Electronics 
and  Communications 


BACKTALK 


^^Complaint’’ 

Dbab  Sibs: 

I  HAVE  READ  your  "Crosstalk" 
editorials  for  some  time  and  have 
found  them  to  be  both  interesting 
and  informative.  In  the  August 
issue  of  Electronics,  I  took  par¬ 
ticular  interest  in  your  editorial 
titled  “Complaint”.  I  agree  whole¬ 
heartedly. 

My  organization,  Electronics 
Engineering  Corporation,  is  de¬ 
voted  entirely  to  the  industrial 
field  of  electronics.  Four  of 
us  in  the  organization  left  the  en¬ 
gineering  field  some  years  ago  to 
enter  the  service  field.  Each  one  of 
us  managed  separate  successful 
television  service  organizations  in 
the  city  of  Baltimore.  Upon  investi¬ 
gation  over  the  past  three  years, 
we  discovered  that  there  was  no 
organization  in  this  large  industrial 
area  devoted  to  the  service  of  in¬ 
dustrial  electronic  equipment.  The 
larger  industrialists  can  afford  to 
have  their  own  service  and  en¬ 
gineering  departments.  The  smaller 
industries  must  do  one  of  two 
things — either  do  without  time-and- 
labor-saving  equipment  or  depend 
on  factory  service.  This  latter 
service  is  slow  and  costly,  due  to 
travel  involved.  Hence,  the  in¬ 
ception  of  Electronics  Engineering 
Corporation. 

Manufacturers  of  industrial 
equipment  realize  the  importance 
of  these  time-saving  devices  and,  if 
given  the  opportunity,  can  design  a 
circuit  to  do  almost  an3rthing.  How¬ 
ever,  their  consideration  of  saving 
time  and  production  costs  stops 
there  on  the  original  design.  They 
fail  to  take  into  consideration  the 
thing  which  will  make  their 
product  and  future  product  sales 
a  success — service.  Very  few  manu¬ 
facturers  take  this  item  into  con¬ 
sideration.  A  breakdown  of  an  elec¬ 
tronic  device  is  very  costly  to  a 
manufacturer.  Very  often,  as  we 
have  found,  an  entire  assembly  line 
must  quit  production  until  the  ma¬ 
chine  is  repaired.  With  inadequate 
schematics,  wiring  and  parts  with¬ 
out  coding,  the  service  engineer  is 
hampered  in  his  work. 

Your  “Complaint”  to  manufac- 


Model  VS-500.  50  to  3000  Cycles 

INPUT: 

Volts-115v  2  wire  or  230v  3  wire 
single  phase;  Frequency—  50  to 
3000  cycles/sec.  Power-1600  VA 

OUTPUT: 

Volts-115v  or  230v,  regulated; 
Frequency-50-3000  cycles/sec; 
Power-500  watts. 

WAVEFORM: 

Standard-sine  wave;  Optional- 
variable  waveform  with  amplitude 
factor  variation  of  1.16  to  1.60. 
Square  wave  through  sine  wave 
to  peaked  wave. 

REGULATION  OF 
OUTPUT  VOLTAGE: 

Better  than  3%  from  no  load  to 
full  load. 

SIZE: 

75"  H.  26-  W.  27-  D.  Weight 
Net:  535  lbs. 

Furnished  with  caster  base  to 
provide  an  easy  means  of  moving 
equipment  to  desired  location. 


By  D«mM  D.  King,  Rh.D. 

Tills  book  OB  tbe  principles,  methoOs,  snO 
iBborston  techniques  of  measurement  in 
the  V.H.F.  and  microwave  rerlons,  smpha- 
sisss  tbs  importance  In  this  work  of  trans- 
mlssioB-line  theoir,  and  achieves  a  uniflsd 
presentation  relatina:  the  practical  formulas 
to  basic  line  equations.  There  are  complete 
schematic  diaarams  of  the  experimental 
equipment  for  each  type  of  measurement. 
Oraphs  and  line  charts  illustrate  the  vari¬ 
ous  methods,  and  antenna  measurmnents 
are  covered  most  thoroughly,  Inoludlnc  ma¬ 
terial  OB  surface  cnrrenta 

330  Pwfss  $5.50 


By  MnJuan  ShningoU 

A  comprehensive  and  clearly-written  ac¬ 
count  of  both  the  principles  and  techniques 
of  present-day  radio-communication  sys- 
tema  From  basic  principles  this  book  de- 
v^ps  a  broad  treatment  of  the  oi>erational 
features  of  a-m  and  f-m  sound-communica¬ 
tion  systems:  television,  and  facsimile, 
frequeacy-sharinr  and  time-sharins  multi¬ 
plex  systems;  loran,  radar  and  other  aids 
to  navisation.  The  Important  chai^teris- 
tics  of  the  components  and  circuits  used  In 
such  equipment  are  fully  explained.  The 
description  and  analysis  of  each  circuit 
shows  its  capabilities  and  limitations  when 
ueed  in  the  radio-system  appitcatlona  Basic 
circuits  are  analysed  In  a  bulled,  quantita¬ 
tive  fashion  by  alxebralc  and  trigonometric 
methoda  ExampuHi,  numerous  references, 
and  more  than  800  illustrative  figures  add 
materially  to  the  clarity  and  thorough  cov¬ 
erage  of  this  Important  new  work. 

442  Fages  $5.25 
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turers  of  electronic  equipment  is 
well  put.  By  supplying  clear,  in¬ 
formative  schematics  and  service 
manuals  and  by  color-coding  wiring 
and  component  parts,  the  service 
engineer’s  job  would  be  greatly 
simplified.  Manufacturers  using 
electronic  equipment  would  benefit 
due  to  less  lost  time  of  breakdown 
and  less  cost  for  service.  Manufac¬ 
turers  of  electronic  equipment 
would  benefit  due  to  increased  ac¬ 
ceptance  of  easily  maintained 
equipment.  This  could  very  easily 
work  into  a  good  sales  item  for  the 
salesmen  contacting  a  customer — 
ease  and  simplicity  of  maintenance. 

I  realize  that  color-coding  of 
wiring  would  probably  increase  the 
production  cost  of  original  equip¬ 
ment;  but  it  would  pay  off. 

Design  engineers  must  realize 
that  equipment  they  design  is  only 
as  good  as  the  maintenance  so  far 
as  the  user '  is  concerned.  By 
simplifying  circuit  tracing,  the  de¬ 
sign  engineer  aids  his  concern.  As 
mentioned  earlier  in  this  letter, 
there  is  a  tremendous  shortage  of 
skilled  maintenance  personnel  in 
the  industrial  electronics  field.  Un¬ 
less  training  programs  are  set  up 
as  in  television  and  proper  service 
information  is  supplied,  industrial 
electronics  will  lag  far  behind  the 
rest  of  the  electronics  industry. 

I  would  appreciate  comments 
from  some  of  the  major  manufac¬ 
turers.  Incidently,  a  representative 
in  this  area  of  one  of  the  major 
manufacturers  of  electronic  control 
panels  has  stated  that,  in  many 
instances,  his  department  has  spent 
more  time  in  maintenance  than  an 
item  costs.  This  is  due  not  to  faulty 
design  or  engineering,  but  in  large 
part  to  the  fact  that  their  own 
service  personnel  are  unable  to  read 
the  schematics.  Is  this  80un4  busi¬ 
ness? 

J.  Edwin  Parrish 

Vice-Preitident 
WleetronicB  Kvgineerinp  Corp., 
RaUimo^e,  Maryland 


REVERSIBLE 
DC  MOTORS 


18  fo  30  volts  with 
or  without  brake  .  .  . 


•  Ambient  temperature:  —  55®  C  to  +  105®  C. 

•  Size:  1.25  in.  diameter,  2.18  in.  long. 

•  Weighs  5.3  ounces  .  .  .  without  brake. 

We  can  manufacture  these  motors  to  meet  your 
specificotions.  This  particular  motor  is  used  on  on 
actuator  for  aircroft  use. 


0«pt.  J,  2661  S.  MyrtU  Av*. 
MONROVIA.  CALIFORNIA 


AEROCOM  MEANS  TROUBLE-FREE  SERVICE! 
From  Ground  To  Air  or  Point  to  Point 


Tlw  model  i26LX-M,  IKW  Beecoe  Transmitter  Mw- 
trated,  operates  on  a  single  frequeney  in  the  range 
200-415  Kcs.  OscHlater  cod  can  be  supplied  crystal- 
centroMed  or  self-excited.  Tone  osciHater  prevMee 
30%  high  level  modnIatieR  for  identificatien  when 
keyed  with  Aerecem’s  model  AK-3B  automatic  keyar. 
The  unit  can  also  be  voice  modulated,  fewer  supply 
...  any  stable  voltage  in  the  range  200-240  volts, 
50/60  cycles,  sing>e  phase.  Overall  dimensions  in 
CM.  56W  X  620  x  177N.  Net  weight  286  hBes. 


Frequency  Stability 
Dear  Sirs: 

With  reference  to  the  article  en¬ 
titled  “Wide-Band  Data  Trans¬ 
mitter”  appearing  on  page  168  of 
the  September,  1963  issue  of 
Electronics,  the  writer  would  like 
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BACKTALK 


(continued) 


Rockbestos  says: 
"thanks  for 


to  add  the  following  comments  to 
the  frequency  stability  discussion 
by  the  authors  of  the  double 
phantastron. 

It  is  pointed  out  in  this  article 
that  the  frequency  of  operations  of 
the  double  phantastron  is  directly 
proportional  to  the  voltage  E,/. 
This  voltage  is  the  difference  be¬ 
tween  the  input  voltage  E,,  and  the 
average  grid  bias  during  plate  run¬ 
down,  £7,.  Now  the  voltage  E,  is  not 
only  a  function  of  the  phantastron 
gain,  but  is  also  dependent  upon 
the  initial  emission  velocity  poten¬ 
tial  of  the  cathode.  This  potential 
will  vary  with  tube  aging  and  with 
line  voltage  if  the  heater  supply  is 
unregulated.  Heater  voltage  varia¬ 
tions  of  10  percent  can  be  ex¬ 
pected  to  produce  a  variation  in 
this  potential  of  about  0.1  volt, 
or  since  /  ~  E,/  and  A  f/f  expressed 
as  a  percentage  is  equal  to  100 
times  A  E,//E,/,  a'pproximately  ± 
10 /E.,  percent  variation  in  fre¬ 
quency. 

At  a  center-frequency  voltage  of 
150  this  can  only  amount  to  about 
±0.06  percent.  However,  at  a  value 
of  E„  which  will  give  an  operating 
frequency  of  1  kc  for  which  a 
modulation  linearity  of  0.1  percent 
;  is  reported,  the  frequency  drift 
caused  by  line-voltage  fluctuations 
can  be  as  much  as  ±  2  percent. 

It  is  felt  that  these  are  relatively 
insignificant  for  the  application  re¬ 
ported  ;  however,  the  inference  that 
heater  supplies  need  not  be  regu¬ 
lated  may  be  misleading  to  those 
;  unfamiliar  with  this  problem,  and 
who  might  wish  to  employ  the 
double  phantastron  in  critical  ap¬ 
plications  with  low  center  values  of 
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^eare  to  come. 

truly  youre, 

PBODOCTS  CORPORATIOU 


in  Charge  of  Sales 


H  0.  Anderson 
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Rockbestos  Products  Corporation  is  another  important  modern 
manufacturer  that  appreciates  the  fine  performance  and  durability  of 
KULGRID  .  .  .  Sylvania’s  nickel-clad  copper  wire. 

Kulgrid’s  tough  nickel  coating  resists  corrosion  and 
guards  the  copper  core  from  deterioration,  while  assuring 


RoBEatT  G.  Roush 

The  Johns  Hopkins  University 
Baltimore,  Maryland 


excellent  electrical  conductivity.  You’ll  find  Kulgrid 
ideal  for  high-temperature  wiring  in  electric  furnaces, 
stoves,  industrial  ovens,  and  many  aircraft  applications. 
Available  in  single  or  stranded  forms.  New  illustrated 
booklet  gives  full  details.  For  your  file  copy,  address: 
Sylvania  Electric  Products  Inc.,  Dept.  3A-1011, 

1740  Broadway,  New  York  19,  N.  Y. 


Creilit 

Dear  Sirs: 

The  undersigned  would  appreciate 
it  if  you  would  put  the  following 
erratum  in  the  next  issue  of  Elec¬ 
tronics. 

In  the  article  by  MacQuistan  en¬ 
titled,  "Determining  Properties  of 
Bulk  Semiconductors  (p  160,  June, 
1953),  the  acknowledgement  should 
read,  "The  method  used  here  for 
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Sub  or  Super? 

Dear  Sirs: 

In  the  Parallel-Resistor  Chart 
article  by  Mitchell  Aron  in  the  July 
1953  issue  of  Electronics  (p  192), 
there  is  an  error  in  Eq.  6.  As  it 
now  stands,  it  reads 

E,  E*  , 
ff  “  R* 

whereas  it  should  be 


E*  E*  ^ 
R  *  “  K,  ^ 


Richard  W.  Plahn 

Mechanical  Engineer 
Aircraft  Radio  Corp. 
Boonton,  Nete  Jerieg 


■ACKTALK  (eaatiaaad) 

the  measurement  of  bulk  resistivi¬ 
ties  of  semiconductors  with  pulse 
heating,  and  the  method  of  temper¬ 
ature  measurement  has  been  de¬ 
signed  by  J.  Hirsch  during  his  stay 
at  Purdue  University.  We  are  also 
indebted  to  H.  M.  Bath,  who  pre-* 
pared  the  manuscript  for  print." 

Dr.  K.  Lark-Horovitz 
!  *  Head.  Dept,  of  Phgeioe 

I  R.  B.  MacQuistan 

Mechanical  Engineering  Dcpartneent 
Purdue  Univcreitg 
Weet  Lafayette,  Indiana 

\ 

\  Predestination 

Dear  Sirs: 

I,  TOO,  WAS  disturbed  by  Norbert 
Wiener's  essay  on  Ashby’s  Design 
For  A  Brain  (p  368,  June,  1953), 
but  only  to  the  extent  that  I  have 
ordered  the  book! 

!  From  a  philosophical  point  of 
'  view  I  find  that  Fred  Hoyle,  etc.  of 
j  the  cosmologists, ,  and  Erwin 
I  Schrodinger,  of  the  physicists, 

I  would  seem  to  agree,  basically, 
with  Dr.  Wiener  rather  than  Dr. 
van  Slooten  (Baektalk,  p  444,  Sept, 
1953).  His  premise  that  even  so 
:  prosaic  a  thing  as  the  Model  T 
I  might  not  have  been  the  result  of 
j  randomness  does  not  weigh  against 
j  the  recorded  facts  of  even  that 
machine:  it  was  trial  and  error! 

I  I  had  thought  that  predestina¬ 
tion,  which  seems  the  advocacy  of 
Dr.  van  Slooten’s  letter,  was  also  a 
baseless  delusion :  a  proposition  not 
pure  nonsense,  however,  any  more 
than  man’s  current  preoccupation 
with  his  own  transmutability  into 
1  galactic  hydrogen ! 
j  D.  VON  Ruysdael  Drenner 

Engineer,  KOOP 
I  Coffeyville,  Kaneae 
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William  R.  Spittal  &  Staff 

DEBION,  DEVELOPMENT  AND  MANUFACTOBB 
or  TRANSFORMERS.  CHOKES.  BTC. 

FOR  THB 

ELECTRONIC.  INDUSTRIAL  *  ALLIED  FIELDS 

Mala  *  Urban.  Waatbnry.  L.  L.  N.  T. 

HII-T-ttll 

PICKARD  AND  BURNS,  INC. 

Consulting  Electronics  Engineer 
Aaalytltaad  EralnaUtn 
or  Radio  Syatanu 

Beiaarab.  Dacalopmaat  oad  Pradnutlaa 

al  SpatUI  ElatUanla  Egnlpmant 

t4S  eidbinnd  Are.  Ntadtaa  14.  Mart. 

EDGERTON,  GERMESHAUSEN 
&  GRIER,  INC 

Consulting  Engineers 

Rnwrih.  Daotlapmcat  and  MaanfaHnta 
at  Btctranlo  and  Btraboacopla  laulpmont 
SpaclalliU  la  HUb-Bpoad  PhoCoffaphp 

UB  BraakUm  Aranoa  Boatoo  It.  Mata. 

HOGAN  LABORATORIES,  INC. 

John  T.  L.  Basaa,  Prat. 

Applied  Baaaorck.  Paaalipainil.  Miplaaarinp 

Bat.  IMS.  EUctronlaa.  Optlaa.  Markanlema.  Paa- 
tlmlla  Ctmmnalcatlon.  Dlglul  Ctaapotart  IClrtlal. 
Elaeliw-ttaaltlra  raaordlnt  madia.  laatraaatalMIta. 
lit  Parry  Straat.  New  York  14.  CHtlaaa  t-ttll 

ALBERT  PREISMAN 

Consulting  Engineer 

Talarlalaa.  Pnlaa  Ttcbakiaaa,  Tldta 

Ampllflart.  Pbaalnn  Natwocha. 
ladnatrlal  Amlaaeta 

AfSIlttad  with 

MANAGEMENT -TRAININO  ASBOCUTEB 
Itll-lllb  Si..  N.  W.  Waahlagtaa  IS.  0.  C. 

Eldico  of  New  York,  Inc. 

Plonaart  at  Tatarlttaa  Intcrfaraoea  EHaalaatlaa  fran 
Tranamlllara.  laduatloo  Baatara,  DUUiafy  and 
ate.  ' 

Domld  J.  a  Martao  A  Bifloaarlac  BtaT 

44-Sl  DoofUatoa  Pkwy  Dooflaalan.  N.  T. 

Baralda 

INTERFERENCE  MEASUREMENT 
LABORATORY 

latarfaranea  Study  par  Ooraenmant  SpaaiScattant 
Bblaldad  Space  (or  laurfatenee  lareailtatlon 

Plaid  Burran  for  P.C.C.  CartlOeatlon  at  ladaaUta 
and  DIalactrle  Haatlnt  Equlpmaot 

T4I  McDonald  Aranut  Brooklyn  11.  New  Yarfc 

Oadnay  t-t4lt 

JOSEPH  RACKER  COMPANY 

Radar  Consultants  6  Editors 

Taahnlcal  Manualt 

Raaaorch  and  Daralopmaat 

14t  Naatan  Straat,  New  Tack  It.  N.  T. 

Worth  4-1 4IS 

ELECTRONIC  RESEARCH 
ASSOCIATES,  INC. 

‘TRANSISTORIZE’  TOUB  PRODUCTI 

Coraplcta  Banioa  In  eooaiUtlnt.  raaaarah.  daval- 
opmant.  and  production  on  Traiulator  olreultrj. 
produeta.  and  Inatnimenutloo. 

Tit  Main  Street  North  CaldwaU.  N.  J. 

CaldweU  6-tTt» 

THE  KUUIAN  CORPORATION 

Consultants  •  Engineers  •  Constructors 
Klaetnnlc  Cantrol 

Bpaclallita 

Utility  a  ladntttlal  •  Chamleol 

ItM  N.  Brood  BL.  Pblla  tl.  Pa. 

ROTRON  RESEARCH  CORPORATION 

Research  and  Development 

Flald  Dynamlca  tad  Beat  Traaafar. 

Eltlutlrely  Elactronlt  Appllcatlona 

CballBt  Prabltmi,  Heat  Eachanrera,  Paat, 

Turbinta  and  Pump  Daalcnt 

Woodftack,  N.  Y.  Phana  t4St 

ERCO  RADIO 
UBORATORIES,  INC. 

RaJio  Communications  Equipment 

Enclnaerlnf  -  Daain  -  Daraloproant  •  Production 
Ploneera  la  Frcqucucr  Shift  Teletraph 

Oardaa  Cltp  •  Lent  Iiland  •  Now  York 

MAGNETIC  INDUSTRIES,  INC 

Development  &  Manufacture 

Barro  Matnetle  AmplISari  and 

Special  Raloya 

till  Huldy  Bouaton  t.  Ttiaa 

SKINNER,  HARUN  AND  IREUND,  INC 
Consulting  Engineer 

Spaeltllalns  In  Masaatla  Matarlala  tad 

Thair  Application 

list  R  Strd  Bt.  ladltnapolla  T.  ladlaan 

HARRIS  GALLAY 

Consultant 

Electranla  Prolact  DaralopaiaBt  (or  Indsatrp 

Day,  Weak  and  Doralloa  a(  Prolact  Barrleea 

Our  Laboratocy  FacUltlaa  Optional 

Plymouth  t-4ttr  (t  Parry  Bt.,  BallarlUa  t.  N.  J. 

Measurements  Corporation 

Research  6  Manufacturing  Engineers 

Hatit  Wa  Houek  Jtiry  B.  MlaUr 

/obo  M.  vtB  BAuren 

SpAclAllfti  In  th«  DMlcn  tad 

DATilopmAot  of  Electronic  Tcct  lottrumtiiU 

Boontoo,  New  Jcricy 

THE  TECHNICAL 
MATERIEL  CORPORATION 

Communications  Consultants 

Byitama  Enslnaerlnt 

General  OSlcaa  and  Laboratory 

Ill  Spanear  Place,  Mamaronaefc.  N.  Y. 

GORDON  ASSOCIATES,  INC. 

Oeewaamit  OanTracI  L4a4aaa  and  OoaaalllBp 

Spodalliliia  In  BIfnal  Corpa  Elretraolc  Raqulra- 
menti,  Tadmlcal  Manoala.  Tabular  Llit  of  Pant. 
Drawlnia. 

I*  Gordon.  Praa.  P.  Traatoo,  Ch.  Bur. 

15T  Broad  Street  Telephom 

Rad  Bank.  Now  Jarary  Rad  Bank  t-tT4l 

NEW  ROCHELLE  TOOL  CORP. 

FOR  CBHTiriCATION  OF  INDUCTION 

AND  DIELECTRIC  HXATINO  E(IUIPME.NT 

IN  ACCORDANCE  WITH  F.C.C.  RULLN08 

J2I  Main  St.,  New  Rocballa.  New  York 

Phone  NEt-iltl 

Mobile  Teat  Unit  Arallabla  Entire  U.  B. 

WHEELER  LABORATORIES,  INC. 

Radio  and  Electroalct 

Conaultlnt — Bctearrh — Dcrclopraant 

B-P  Clrculta — Llnaa — Antannaa 

MIernwtea  Componanti— Tart  Equipment 

Harold  A.  Whaalar  and  Eodloacrlnc  Staff 

Great  Neck.  N.  T.  Great  Neck  l-TItt 

HANSON-GORRILL-BRIAN  INC 

Products  &  Mfg.  Development 

ELECTRICAL  -  ELECTRONIC 

HYDRAULIC  •  MECHANICAL 

Om  CoBtlnaoUl  Bill  Olaa  Cera.  N.  Y. 

Qian  Cora  4-Tl(t 

NIAGARA  ELECTRON  UBORATORIES 

CONSULTATION  •  DESIGN  -  CONSTRUCTION 
MFO.  THE  TBERMOCAP  RELAY 
Spaclallilnf  in  lolntlon  d  problami  of  alaatronla 
and  alactro-ptayalcal  Inatrumantatlon  for  the  re- 
■aareb  of  analytical  laboratory,  loduatrlal  plant 
probltnu  alto  Inrltad. 

Andertr.  Now  York  Cable  Addrata:  NIATRONLAB 

YARDNEY  LABORATORIES,  INC. 

Research  -  Design  •  Development 

Elactro-Chamlcal  Oanaratora  of  Enarry 

14S  Cbambart  Straat  Woclli  l-tSt4.  tS,  IS 

New  York  t.  N.  T. 
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Want  Mort  information?  Um  post  card  on  lort  poQ*. 


4«9 


Searchlight  Section 

.  BUSINESS  .  OPPORTUNITIES 


ADVERTISING 


EMPLOYMENT 


EQUIPMENT— USED  or  RESALE 


fi!^SON  CofP' 


Public^ 
Auction 
Sale  i 


UNDISPLAYID  RATI  INFORMATION  DISPLAYED— RATI  PER  INCH 

S1.U  •  Hm,  S  Um«.  T*  figim  ad-  DISCOUNT  10RL  If  fall  BovniMt  If  mnito  TIm  odvartiting  rota  If  $16.10  par  lach  far 

rgaca  oayflMiit  cogat  S  gvaroga  warda  aa  a  Haa.  .  ,  .  ^  *11  advartifiag  appaariag  oa  etfcar  thaa  a  caa> 

POSITION  WANTED  It  INDIVIDUAL  SEU-  '•  «*»•»*•  *"  caafacativa  iafartiaaf  af  ralaf  qaetad  aa  rtnawl 

•■<‘*P*«n'*d  adf  (aot  ladadiag  prapaaalf).  AH  ADVERTISING  INCH  if  aiaafarad  h  lack 

paraMT?  adfWa.  EQUIPMENT  WANTED  OR  FOR  ULE  Advartifa-  varHcally  aa  aaa  calaaia,  3  celama»-30  iachaf 

■OX  NUMIERS  caaat  1  liaa  additiaaal.  aiaatf  accaptaWa  aaly  ia  Diaplayad  Styla.  —to  o  paga.  ELECT. 

Saad  NEW  ADVERTISEMENTS  to  N.  Y.  Offica.  330  W.  42  St.,  N.  Y.  36,  for  ttia  Daeambar  Issua  closing  Nov.  2nd.  Tha  publisliar  cannot  accept  advartitlng  in  the  Saorck- 
light  Sactlaa,  whkb  littf  the  namaf  of  tha  manafoctarerf  of  rafiftarf,  capacitorf,  rehoftatf,  and  potentiaaiatara  or  other  namaf  dofignad  to  dafcriha  each  prodactf. 


ELECTRONICS  ENGINEERS 


FIELD  ENGINEERS 


Th(t  establifhed  alectronici  manufacturer  lo¬ 
cated  in  the  heart  of  wettern  New  York  re- 
quirat  men  with  datign  axpcricncc.  Permanent 
pofitiont  ovailabic  for  senior  and  junior  men 
with  EE  degree  or  equivalent  experience. 

ALSO  TELEVISION  AND  RADIO  DESIGN 
ENGINEERS 

Fine  cultural  community  in  which  to  live  with 
good  schools,  homes,  and  progressive  associ¬ 
ates.  Please  write  to: 


Pacific  Division,  Bandix  Aviation  Corporation,  naada  alactronic  iiald  anginaars  to 
form  a  naw  Fiald  Enginaaring  Group  offaring  axcallant  opportunitiaa  for  growth.  Tha 
Job  raguiraa  suparviaion  of  inatoUation  and  maintananca,  and  inatruction  in  tha 
oparation  of  Bandlx  airborna  radar  at  aircraft  plants  and  Air  Forca  Basas  within 
U.  S.  limits. 

Positions  ara  opan  at  savarol  lavala,  and  inquiries  are  also  invited  from  recant 
gradtiotaa.  Salariaa  based  on  ability,  axparianca,  and  education.  Travel  allowance 
in  addition  to  salary. 

Address  Inquiries  to  W.  S.  Laitch,  Chief  Electronics  Engineer,  11600  Sherman 
Way,  North  Hollywood,  California. 


Chief  Ehctronict  inginger 

STROMBERG  CARLSON  COMPANY 

Rochester  3,  N.  Y. 


IIKI'I.IKS  ( llor  Sn.i:  Adiirrts  lo  offire  nearest  you 
XEW  yoKK  J.tO  W.  '.tni  Ht.  (it) 

CHICAHO:  .,*»  .V.  Mirkii/nn  .4rr.  fit) 

«t  V  FHASnaCO:  SS  Post  8t.  Hi 


POSITIONS  VACANT 


SYSTEMS 

RADAR 

SERVO 

COMPUTER 


PUNT  MANAGER 


ELECTRONICS  ENOINEERS  and  Phyalclata 
Intereated  In  Reaearoh  and  Development  on 
tripser  clrculta  and  hleh  apeed  aweepa.  Oppor¬ 
tunity  to  do  orlRlnal  work  on  transducer  appll- 
catlona  to  specialized  problems  In  shocks  and 
detonations.  P-8T6G.  Electronics. 


We  ctre  looking  for  a  mom  botwoon 
35-45  years  of  age  who  has  boon  con¬ 
nected  with  electronics  or  instrument 
manuiacturing  in  a  supervisory  copodty 
for  a  number  oi  years  to  toko  lull 
charge  oi  engineering  and  production  oi 
olociricol  apparotus.  He  should  hove  a 
lochnlcol  background  with  an  MX.  or 
E.E.  degree.  Ho  should  bo  thoroughly 
versed  in  engineering  and  factory  pro¬ 
cedure.  The  plant  Is  located  in  New 
England— the  compensation  is  in  the 
top-level  brackets.  Mail  complete  bock- 
ground  information  to: 

Cory  Snow 
CORY  SNOW  INC. 

65S  Beacon  St.  Boston  15,  Moss. 


SALES  ENGINEERS— Openlnes  available  with 
large  Industrial  instrument  manufacturer  for 
field  Saica  Engineers  In  New  York,  Chicago, 
Houston,  and  St.  Louis  areas.  Graduates  of  rec¬ 
ognized  engineering  colleges  with  training  In 
electronica  preferred.  Mechanical  and  Chemical 
Engineers  will  also  be  considered.  Excellent  op¬ 
portunity  for  young  engineers  with  sales  apti¬ 
tude  who  wish  to  enter  the  fast-growing  In¬ 
dustrial  Instrument  field  with  a  long  estab¬ 
lished  and  rapidly  growing  manufacturer  of 
Industrial  Instruments.  P-13S1,  Electronica. 


BACKGROUND:  Responsible  posifions 
open  for  top  level  development 
and  project  engineers  with  prac¬ 
tical  and  research  experience  in; 

Advanced  Elocfronic  Circuits 
and  Systems 
Microwave  Radar 
Microwave  Receivers 
and  Transmitters 


ELECTRONIC  ENGINEER  or  Electronic  Sci¬ 
entist,  GS-II,  17.040.00  per  annum.  Perma¬ 
nent  assignment  at  the  Naval  War  College, 
Newport.  Tha  Incumbent  will  be  Resident  En¬ 
gineer  In  charge  of  a  technical  group  respon¬ 
sible  for  the  operation,  maintenance,  and  con¬ 
tinuous  modernization  of  a  complex  electronic 
system.  Qualifications:  Must  meet  minimum 
Civil  Service  requirements,  developmental  ex¬ 
perience,  administrative,  and  technical  devel¬ 
opment  abilities  and  academic  training  nr  ex- 

fterlence  at  least  equivalent  to  a  B.S.  degree 
n  Electronic  Engineering  or  Physics.  Inter¬ 
ested  persons  should  obtain  a  Standard  Form 
57  from  any  first  or  second  class  Post  Office  and 
file  It  with  the  Employment  Office.  Navy  Elec¬ 
tronics  Laboratory.  San  Diego  62,  California 
before  31  October  1963, 


Requirement  empbatizc  ad- 
vonced  onalyticol  and/or 
monaqemcnl  experience  on 
highly  complex  electronic 
end  electro-mechanical  lyt- 
femi. 

Kindly  tend  rctume  and 
salary  requirtmenit  to 


WANTED 


SELLING  OPPORTUNITIES  OFFERED 


Western  msnufacturer  dssirtt  tradnats  enilnssr 
with  5  to  7  years  of  sraetleal  ayseretus  yroduetlen 
sxperisnss.  Must  be  able  ta  eniinear  desitbs  asd 
madsli  af  electrical,  eytical  and  slectremachanlcal 
devices  far  predsetien;  be  familiar  with  pnelslen 
macblne-toels,  with  foundry  end  dls-sastlni  meth- 
eds,  plastic  moldini,  erase  fermlnp,  Rnisbinf  pres- 
ssses  and  electronic  assemMv,  end  be  aMq  to  de- 
slin  taallnp  and  sjt  ereductlen  auantltlas  eensls- 
tent  with  ecenemy,  demand  and  timint. 

Oeeertunity  at  advinclnt  ta  pesitlan  of  bead  af 
Production  Plannini  Department  far  Individeal 
with  feed  backtraund,  eeeperathre  dispesitian  and 
teed  eersanality.  Attractive  workint  and  llvint  edn- 
dltlans. 

Bend  full  particulars  with  details  at  tralnint, 
eracticel  experlsnca,  references,  salary  exeectatfens 
and  phetatraeh  (If  available)  ta: 


ELECTRICAL  CONTACT  manufacturer  seeks 
representative  In  Chicago  area.  Outstanding 
Eastern  company  engaged  In  manufacture  of 
electrical  contacts,  contact  materials,  and  elec¬ 
tronic  parts  wishes  high  grade  representative 
to  call  on  electrical  manufacturers  In  Wlscon- 
atn,  Illinois,  and  some  surrounding  territory. 
Salary  aud  commission,  all  expenses  paid.  Ex¬ 
cellent  opportunity  for  man  either  with  experi¬ 
ence  In  thia  line  or  suitable  background  com¬ 
bined  with  connertloni  to  learn  and  progress  In 
Ihie  busineaa.  Write  giving  particulars  of  past 
experience,  age,  education,  and  salary  history 
and  requlrementa.  RW-9223,  Electronica. 


Well  ealabllstied  seency  with  Hubetantlsl  client.  In 
eletironle  and  mtg.  fields  wsiitx  competent  tm'hnicsl 
oopj-wrtlrr.  Must  ham  minimum  firs  years  scenejr 
wntlnd  sxpsrlenrs,  largely  on  electronic  products. 
Send  full  history  sml  work  semples  to 

TECHNAGRAPH  COMPANY 

SOI  Broodwoy,  Son  Fronclece. 


SALES-ENGINEER8  for  leading  electronics 
manufacturer  to  cover  Northern  New  Jersey 
except  New  York  City;  New  York  State  east  of 
Ro<'heater  except  New  York  City;  Missouri,  In¬ 
cluding  St.  Louis  and  Kansas  <71ty.  Practical  en¬ 
gineering  background  desirable.  Give  complete 
Information  concerning  experience,  education, 
previous  employment,  salary  requlrementa. 
Write  to  SW-fSSS,  Electronica 


P-051t.  Electronics 
620  N.  Michigan  Are.,  Chicago  11,  HI. 
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SEARCHLIGHT  SECTION 


Op^hontuKitic^  . . 


electrical  engineers 
mechanical  engineers 
mechanical  designers 


in  th«  fi«ld  of  oUctronic 
computort  and  associated 
equipment  for  use  in  busi¬ 
ness  machines. 

Write,  giving  education 
and  experience  to  Employ¬ 
ment  Manager. 

Reply  to  Department  A. 


POSITIONS  WANTED 

PATENT  ATTORNEY— Electronic*— IT;  BBS; 

NY  Bar:  2  yre  prose<  utlnK  appltcatlona;  4 
yr*  eng  exp.  P\V-9483.  Electronic*. 

ENGINEERING  PHYSICIST.  Field  te»t.  evalu¬ 
ation.  development  experience  electronic 
eiiulpment.  .\i;e  29.  desire*  poaition  which  will 
further  develop  adminlatrative  and  technical 
capacitie*.  P\V-9309,  Electronic*. 

BI-I-INGUAL  COMMUNICATIONS  Engineer 
desire*  responsible  position  in  Eatin  America. 
17  year*  experience  design  ground,  airborne, 
and  marine  euuipinent  and  system*.  PW-9491. 

Electronics.  _ _  _ 

FIELD  ENGINEER,  experienced  In  radar  and 
communications  Installation,  maintenance 
and  Instruction.  Prefer  oversea*  assignment. 
P\V-92g6,  Electronic*  _  _ 

BUSINESS  OPPORTUNITY  __ 

For  Rent -  -In  Hempstead.  Long  Island — 5,000 
Sq.  ft.  sales  room  and  work  shop  fur  distributor. 
Mr.  P.  Dobler,  447  Maxwell  Street,  L.  I.,  N.  Y". 
HE  7-7185. _  _  _ 

_ _  WANTiD 

ANYTHING  within  re»«on  that  In  wanted  In 
the  held  served  by  Electronics  can  be  quickly 
located  throuab  brlngina  It  to  the  attention  of 
thousands  of  men  whose  interest  Is  assured  be* 
cause  this  Is  the  business  paper  they  read. 


LIFETIME  OPPORTUNITY 
FOR  A  CREATIVE  ENGINEER 

PARTNERSHIP 

Sscesstful  Sales  and  Business  Manseer,  CC.  wants 
t*  start  manufacturinf  csmsany  In  the  electrsnics 
Held,  and  seeks  casable,  exeerienced  Electrical 
Entineer  as  sartner,  Aaellcants  sheald  be  la  a 
assitlen  to  eentrlbate  full  time,  alus  seund  ideas 
or  a  eemeletely  develesed,  marketable  araduct. 
Limited  Inveetmcnt  may  be  rsanired,  bat  latearity, 
eemsatene*  and  ability  ts  work  tsfetber  will  be 
aarameant  eonslderatlens.  Lseatlen:  New  Yark 
Area.  Realies  will  be  tally  oenfMantial. 

BO-94tl,  Elcetronica 
330  W.  43  St..  New  York  33.  N.  Y. 


M  Mpkae  Mon  tones 

has  career  openings  for  experienced 

electrical  engineers 
_  mechanical  engineers 
\  physicists 

For  work  oa  G*Mc4  MissHcs,  Radar.  Fire 
—  ^  Coatrol  and  Uadcrwaier  Syatcais  la  New 

Jereey  (to  sasfea  /rows  Ntiv  York  City). 

The  company  that  has  pioneered  many  of  Ihe  major  devel¬ 
opments  in  Ihe  fields  of  communications  and  elecironics  now 
offers  you  an  opportunity  to  join  its  staff.  Here  you  will  gain 
invaluable  experience  and  great  satisfaction  through  the  chal- 
lenging  diversified  nature  of  Ihe  work.  To  qualify,  you  must  be 
a  college  graduate  (preferably  not  over  40  years  of  age)  with 
related  experience  of  the  following  types: 


Sysfams  fisginsaring 


Analysis 

Coordination 

■valuation 

Planning 

Studios 


Sysfams  Davalonmaal 


Fundaniontal  Dovologmoaf 
Circuit  Oosign 
Mochanical  Dosign 
iguipmont  Oovolopmont 
■iold  Tasting 


Writ*,  airing  jrtt  datmUa  •/  adtseafioii  ond  soparianea  Co; 

BELL  TELEPHONE  LABORATORIES 

Employment  Director.  Box  2.  New  York  14,  N.  Y. 
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I  iaforiiMti**?  Uta  pest  cord  a*  Imt  poga. 


( 


iLECTRONIC 

SERVO 


SEARCHLIGHT  SECTION 


■T- -  -T  1111^1111 

ENGINEERS  DESIGNERS 


niLD  INCINIIR* 


®  F#f  f#C9flt 


fitf  gradiNrtM,  Imt*  arc  pa«hloa« 
a  diaUana*  — 


‘  eLSCTRO— 
MICHANICAL 

'AC"  OFFERS 

to  Mea 

of  RosounoMoess 


ASSMNMINT  •—  r««  will  atiitt  In  Mm  iMMIaMM.  •pMatiM,  j 
wmi  MaiatMaac*  af  oar  oaaipaMot  at  aircraft  plaat*  aad  Air  | 
Farco  botat.  Tha  warti  will  lodada  IMtaa  batwaaa  AC  oad  Mm  . 
caataoMT,  troioiaa  af  caatoaiar  piriiaaal,  oaotyaii  of  aroblaait,  | 
ooM  racaoHaanMatiaat  for  iaiaravtaiaatt.  Mawy  af  thaaa  ^ 
aatataaMlaa  aaaalaaa  ara  aao^yaar  ayaraaaa  aMlaaaiaata« 

YOUR  RACKOROUND  —  yaar  adacotlaaal  bacfcaroaad  coa  ba  j 
la  ooy  af  Mm  fioMi  af  AI.  II,  Ml,  Fbytica,  or  aqahMiaat.  To 
ba  aoccaacfal  la  Mmm  p^tiaai  yoa  sboald  bora  a  dafiaita 
lalaratf  la  aaaato  oi  iadMdooli  aad  ba  wilHog  fa  ralacota  to  | 
fMd  otaifaaMota.  Slafla  aMO  qlvaa  yrafartaca. 

TRAININO  —  aar  tbaaratical  aad  appHad  ia-plaat  troiaiot 
(boro  la  Milwaakaa)  will  prapora  yea  far  tboM  ewIpaaMBtf. 

la  oddlMaa  to  year  talary,  yaa  wHI  racaiva  a  fiald  allawaaca  — 

and  m  aabatowMal  boaaa  If  aolactad  far  aaoraaaa  aailpa- 

aioat  ...  If  yoo'ro  laakiat  far  oa  apportaaity  with  a 
"praaaat"  aad  a  fatara  arrita  at  for  farthar  foctt. 


Wa  naod  atoa  of  Uffc  coNhar,  axporioacad  In  Mm  Raid  of  Nlrbama  ooto* 
omMIc  olactra  aiadiNNioal  caatwl  aqaipataat.  Yaw  arW  ba  awgapad  la  Mm 
NMiiiwfactwra  wad  dovalapaiaat  of  Uglily  ceiaplaa  oqidpaiawt  of  tha  aaott 
advoacad  typo  la  a  ataodily  axpoadiag  divMaa  of  awr  coaipawy-a  dhritiaa 
wrltfa  M  yoort  of  awccaaafwl  eporoMoa  la  the  pradaion  iattrwiaaNt  RoM. 
Wa  offor  aiaay  advoatagoa-to  tbota  who  (oia  «wr  organliatiaa— 
SALARY  lacraotoa  ora  bcMod  oa  aiarit  and  inlMativa  .  .  .  two  wraaha 
VACATION  with  pay  .  .  .  HOSRITAU^TION  BSNIHTS  .  UVINO  aad 
RICRfATIONAL  lACIUTIiS  ara  amoiig  the  boat  anywhara  bloag  Lake 
Michigan  .  .  .  POSITIONS  ARf  PBIMANSNT  duo  to  longMoago  maaafoa- 
tiiring  and  davolapiaant  progranM  ...  in  thort-Tiara  at  owr  "AC* 
Milwaakaa  plant  yaw  got  mialt  company  advancamant  opportwalMat  with 
largo  company  amployo  baoaRtt  .  .  .  EXPENSCS  inddeat  to  intorviawa 
ara  all  obiMtbad  by  wa. 

for  loot  axpariancad  anginooring  giadwatat,  wa  bova  a  Jwnior  Enginaar 
Training  Program  wdikh  mokiM  it  pottibla  for  you  to  baconw  ocqwaintad 
with  all  phmaa  of  owr  company  .  .  .  you  can  alto  taka  calvantaga  of 
oducatianal  opportunlMat  for  advanced  dogroaa  at  MarqwaMa  Univartity 
and  the  Univartity  of  Witcondn. 

Wa  artcwor  ALL  inqwlriaa  .  .  write  or  apply 

AC  SM«K  OlUe  DIVISION 

GENERAL  MOTORS  CORPORATION 

1923  f.  KINUWORTH  PIACI  •  MILWAUKEI  2,.  WISCONIIN 


IMAGIMATIOW 

Got  more  than  your  sharci'  Like  to  h.ive  the  freedom  to  use  it, 
with  commensurate  recognition?  Ilien,  you've  come  to  the  right  ad! 

That  is,  if  you’re  an  elcxtronic  or  mechanical  engineer  with  prac¬ 
tical  experience  in  the  ck'ctronic  industry.  • 

We  need  engineers  with  imagination.  We’re  growing  and  going 
.  .  you're  just  in  time  to  go  with  us.  You’ll  enjoy  the  job  plus  the 
advantage  of  plc-asant  living  conditions  in  a  large,  mtxfern  city  .  .  . 
without  the  disadvantage  of  big  city  pressure. 

The  man  to  contact  is  Arthur  E.  Flarrison,  Vice-President  of  Engi¬ 
neering.  The  time  is  now!  You’ll  never  regret  it! 

MfjfcOX 

AviitiOR  CommonicatioRS  aRd  NavicatioR 

*  Fourteenth  &  Chestnut, 

Kansas  City  27,  Mo. 


[NCINEERING  OPPORTUNITIES 
WITH  A 

CROWlNi;  EEECTRONICS  HRM 

Positions  open  for  Senior  and 
Junior  Engineers  experienced  in 

COMMUNICATIONS 

RADAR 

TEST  EQUIPMENT 
TELEVISION 

Attractive  Living  Conditions, 
and 

Pleasant  Working  Environment 

WRITE  TO: 

CHIEF  ENGINEER 

HARVEf-WELlS  ELECTRONICS.  Int. 

NORTH  STREET 

SOUTHBRIDGE,  MASSACHUSETTS 


SALES  ENGINEER 

Mon  witk  following  among  tioctronic,  Inttrn- 
ment  or  aviation  companios.  Excollont  oppor* 
tunity  witfi  AAA-1  mannfacturor  of  dactro- 
mcchanical  asMmbiiM.  Salary  commonsuratt 
with  ability.  Pleas*  send  resume  including 
names  of  companies  you  or*  presently  calling 
on.  Box  E  1430,  221  W.  41  St.,  N.  Y.  S6 


Wont  mot*  iof ermoMon?  Um  poaf  cord  on  tost  page. 
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COOD>*YEAR 

,,  AIRCRAFT 


SEARCHLIGHT  SECTION 


GOODYEAR  AIRCRAFT  CORPORATION,  pioneer  and 
leader  in  lighter-than-air  craft,  offers  you  a  new  employ- 
men!  opportunity  with  a./ well-established  and  fast-  ' 

growing  company  where  “careers  are  planned." 

DESIGN  AND  DEVELOPMENT  engineering  opportunities 
are  available  for  capable  and  imaginative  men  and 
women  in  the  field  of  airships,  aircraft  and  aircraft 
components. 

RESEARCH  AND  DEVELOPMENT  projects  —  missiles,  elec¬ 
tric  and  electronics  systems,  servomechanisms,  new  special 
devices,  fiber  resin  laminates  —  all  present  an  urgent 
need  for  engineers  with  fresh  talent,  aptitude  and 
ambition. 

^  POSITIONS  ARE  OPEN  at  several  levels  in  various  fields 

^1  with  salaries  based  on  education,  ability  and  experience. 

^  Physicists  Civil  engineers 

~ll-  ^  Mechanical  engineers  Electrical  engineers 

Aeronautical  engineers  Technical  editors 
Welding  engineers  Technical  illustrators 

AKRON,  THE  HOME  OF  GOODYEAR  AIRCRAFT,  is  located 
in  the  lake  region  of  northeastern  Ohio.  Cosmopolitan 
living,  year-round  sports  and  recreation,  cultural  and 
educational  advantages  make  this  thriving  city  an  ideal 
spot  for  a  pleasant  home. 

YES,  BUILD  YOUR  FUTURE  —  TODAY!  Write,  giving  your 
qualifications,  or  requesting  an  application  form. 


C.  G.  Jones,  Salary  Personnel  Department 


ELECTRONICS  — NorcmW,  1953 


SEARCHLIGHT  SECTION 


ENGINEERS 


Tie  in  yeur  future 
with 

Admiral 


. .  .  .  ot  fht  steadily  expanding  electronics  engineering  activity 
of  our  Chicago,  Illinois,  plant. 

Can  your  professional  experience  be  more  fully  recognized? 
Think  of  your  future  ....  investigate  these  opportunities  at 
Admiral. 

Openings  exist  in  all  classifications  for  Junior,  Intermediate 
and  Senior  Project  Engineers. 

They  are  for  Research,  Development,  and  Product  Development 
in  the  following  fields: 

MONOCHROME  AND  COLOR  TV  RECEIVERS 
COLOR  GENERATING  TEST  EQUIPMENT 
UHF  SYSTEMS 
RADIO  RECEIVERS 
RADAR  SYSTEMS 
LABORATORY  TEST  EQUIPMENT 


All  with  the  security  and  possibilities  for  advancement  inherent 
in  this  type  of  work. 

Chicago  is  foremost  among  cities  in  supplying  unsurpassed 
educational  and  recreational  facilities.  Individuals  with  a  tech¬ 
nical  educational  background  will  have  the  opportunity  of  fur¬ 
thering  their  experience  and  education  by  working  with  quali¬ 
fied  engineering  personnel.  Excellent  opportunities  exist  in  the 
Chicago  area  for  further  study  and  education  including  post- 
graduote  work. 

We  suggest  you  write  Mr.  Walter  Weeker,  Personnel  Division, 
giving  educational  qualifications  and  related  experience.  Inter¬ 
views  will  be  arranged  at  your  convenience. 


Admiral  Corporation 


3800  W.  Cortland  St. 
Chicago  47,  Illinois 


^llllllllllllllllllllllllllllllllllllllllllllllilllllllllllllllllllllllllillllllllllllllllliimilllllll 

I  ELECTROlWlC  ENGINEERS 


uillllllillll 


EE  or  ME  degree,  minimum  3  years'  experience  in  research 
end  development  work  involving  microwave  circuits  and  an¬ 
tennas,  circuit  development,  servo-mechanisms,  analogue 
computers  or  related  equipment. 

FIELD  REPRESENTATIVES 

A  tew  openings  for  graduate  engineers  only  with  backgrounds 
similar  to  above.  Continental  U.S.A. 

yeeA  reasons  for  choosing 

InenornI  Pr«M>iHiun  I.Aboratory 

1.  OPPORTUNITY  .  .  .  BmtuM  we  are  a  cumparatlvely  nnall 

(’ompany  with  a  rioite  workinn  relationship  between  man- 
Hnrmrnt  and  staff,  reroanltlon  and  advancement  are  more 
rapid— ON  rvldem^  by  the  number  ot  jonng  men  In 
top  iHwItlons  today. 

2.  STABILITY  .  .  .  UPI.  provides  Interestinc  work  with  a  zreat 

nirasiire  or  htablllty  due  to  our  association  with  a  lame, 
dhemlHed  parent  orpanlsatlon. 

1.  GOOD  LIVING  .  .  .  Consider  the  opportunity  to  live  In  a 
tine  suburban  rommanlty  In  Westchester  County,  N.  T.. 
kiu>wn  throuphout  the  country  for  Its  hlph  standard  at 
llvinp. 

Kxpenaes  will  be  paid  for  qualified 
appUcaats  who  come  for  Interviews. 
i*lease  submit  complete  resume  tot 

’  Mr.  H.  F.  Ware 


I  GENERAL  PRECISION  UBORATORY,  Inc. 

=  A  subsidiary  of  General  Precision  Equipment  Corp. 

S  43  Bndford  Road,  RIoasanFYilla,  Now  York 

nilllitlllllllllllilllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 


WANTED 


ENGINEER  WITH 
EXPERIENCE  IN 

VHForUHF 


Inttttdisf  ciMtivt  wtrk  with  tht  msil 
rstssrctlvl  anf  pregreuivc  film  in  Iht 
fitif  sl  Itltvisisn  tquipmtni. 

This  psti*^"  't  peimsntnl.  It  will  ollti 
tviry  sppertunitv  Isi  vnlimilM  sdvon<t- 
mtnl  ond  fsi  dtvtispiny  s  twetwful 
(srttr.  Tht  pisnt  it  now  housed  in  o 
nowly-stquirod  Isifoi  building,  only  22 
miles  from  downtown  New  York  City.  The 
tuftoundingt  tnd  atmosphere  are  stimula¬ 
ting  and  (sngonial. 

Attractive  Salary 

Wrtfe  stating  qualifications. 

BLONDER-TONGUE  LABORATORIES 

S26-536  NORTH  AVENUE 
WESTFIELD,  NEW  JERSEY 
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SEARCHLIGHT  SECTION 


A  Career  at  RCA  offers  all  Four ! 


RCA  oflfera  opportunities  now — real 
career  opportunities — for  qualified 
Electronic,  Computer,  Electrical, 
Mechanical  and  Communications 
Engineers  . . .  Physicists  . . .  Metal¬ 
lurgists  . .  .  Physical  Chemists  .  .  . 
Ceramists  . . .  Glass  Technologists. 

Positions  are  open  in  research,  develop¬ 
ment,  design  and  application.  Long 
range  work  in  many  fields  is  being  car¬ 
ried  on  both  for  commercial  develop¬ 
ments  and  military  projects  for  war 
and  peace. 

At  RCA  you’ll  work  in  an  exciting  pro¬ 
fessional  atmosphere,  with  technical 
and  laboratory  facilities  unsurpassed 
anywhere  in  the  radio-electronic  indus¬ 
try.  You  are  in  close  and  constant 


association  with  leading  scientists  and 
engineers.  Individual  accomplishment 
is  not  only  recognized,  it  is  sought  out. 
Delightful  suburban  living  is  easily 
available  for  your  family.  And  there’s 
ample  opportunity  for  income  and 
position  advancement. 

Plus,  Company-paid  hospitalization  for 
you  and  your  family  . . .  accident  and 
life  insurance . . .  progressive  retirement 
plan  . . .  fine  recreational  program  . . . 
modem  tuition-refund  plan  at  recog¬ 
nized  universities  for  advanced  study. 

Join  the  team  at  RCA,  world  leader  in 
electronic  development,  first  in  radio, 
first  in  recorded  music,  first  in  tele¬ 
vision.  Rest  easy  in  the  knowledge 
that  your  future  is  secure,  the  rewards 
many  and  varied. 


Personal  interviews  arranged  in  your  city. 

Please  send  a  complete  resume  of  your  education  and 
experience  to: 

MR.  JOHN  R.  WELD 

Imptorinant  MaiMfar,  D«pt.  200K 
Radio  CorperoHoa  of  Amarlco 
30  Rockafvllor  Plosa,  Now  York  20,  N.Y. 


Po$ition$  Opsa  fs:  RESEARCH  — 
DEVELOPMENT-DESIGN-APPLICATION 
in  any  ct  Ihn  following  Hokh  t 


•ADA!  —Circuitry — AntcDna  Daaun — tMrvoSyo- 
tama— Inforniatiuii  Diaplay  ayatomo — Goar 
Traina  -8tal>le  Elomaiita-  -  Intricate  Mochaniama 

COMPUtMS  —  Dipital  and  Anolof — Syotoma  Plao- 
nins  —  Storace  Technique  —  Circuitry  —  Servo 
Merhaniotna  -  Ainembly  Deoisn  — Hi(h  Speed 
Intricate  Mechaniama 

CONUAUMICATIONS  —  Microwave  —  Aviation  — 
Mobile  -Specialized  Military  Syotema 

MIMILI  MNDANCI-  Syotema  Plonninc  and  Dooicn 
— Kadar  and  Fire  Control-  Servo  MechanioM 
— Vil>ration  and  Shock  I’rohlema 

NAVIOATIONAl  AIDS  -  I.aran  —  Shoran  —  Altim- 
etera— Airborne  Itodar 

TILIVISION  DIVIIOPMINT  — Reoeivem-Trana- 

mittera  and  Studio  Equipment 


COMPONtNT  PASTS— Tranafarmer— Coil — RaUy 
— Capacitor—  Switch—  Motor — Keoiatar 

ILICTSONIC  nisi  DIVnOSMINT-Raceiviiv— 

Tranomittinp — Cothoda-Kay — Phototuhea  and 
Magnetrona 

UlCTIONIC  IQINPAUNT  nSkO  SNOINUSS  — 

Specialiote  for  domeatic  and  overaaaa  aaoign- 
roent  on  military  electroaic  communica  lions 
and  detectkm  gear. 


RADIO  CORPORAriOM  o#  AMeRICA 


PROFESSIONAL 

RECOGNITION 


GOOD 

SALARY 


UNEXCELLED 

FACILITIES 


SUBURBAN 

LIVING 


ELECTRON  ICS  —  November,  1953 
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SIARCHLIGHT  SCCTION 


ENGIHEERS.  EE 

•  Dwtltpuiif  af  mdmt  comptnttH  mmd 

•rtttflw. 

•  DmIo*  cf  cwMMMta  f«r  Hm  iiMfMtic  daflactlwi 
•f  ulfcoilt  toy  T«b«t. 

•  F«r  Clip  Mint  and  (ytttm  davtlopmaat  worli  i« 
aiftoraa  aaalgatioaal  caaipaiaat. 


•  Far  waHt  la  tka  4ai 
aavlfatlaaal  caai^ataft. 


alactra-aMctoaical 


YOU'LL  FIND  THESE  ADVANTAOES 

«T  KOLLSMAN: 


PI 


•  An  orcnniaatlon  amall 
anouKh  to  provlda  divaralty 
and  raoocnltion  of  acklava- 
mant,  larra  anoush  for 
BUblitty. 

•  Intrtcata  daalcn  and  da- 
velopmant  wo»  on  Amar- 
Ica'a  flnaat  aircraft  inatru- 
manta. 


•  An  Informal  friandly  at* 
moaphare,  and  tha  baat 
facllttlaa  availabla  in  mod- 
am  laboratorlaa. 

•  Convanlant  location  In  a 
quiet  reaidentlaJ  area  only 
20  mlnutaa  from  tba  heart 
of  New  York. 


Free  Ufa,  boapltalizatlon, 
aurcical,  accident  and 
health  Inanranca. 


Why  Mt  Had  out  artiat  Kellamon  hat  to  offor  yoH? 


KOLLSMAN  INSTRUMENT  CORF. 


•O-Ot  45rii  Avanaa 


Klailiartt,  Laaf  Itlaad,  N.  Y. 


in  whose  hmiMi^  your|uture 


MELPAR  hat  an  unparalleled 
opMrtunity  to  offer  you— rapid  progress^ 
and  sound  future— varied  protect 
assignments  under  the  guidance  of 
nationally  known  engineers.  In  addition  to 
numerous  and  challenging  projects— both 
military  and  industrial— Melpar  is 
Research  Headquarters  for  the 
Westinghouse  Air  Brake  Company 
and  its  affiliates. 

If  vou  can  qualify— high 

achievement,  financial  security 

and  gracious  living  await  you 

here:  Melpar  is  located  in  the  VilW 

beautiful  Virginia  suburbs, 

just  a  few  minutes  from  the  i 

Nation’s  Capital.  A  grand  place 

to  build  a  grand  future! 

Let’s  discuss  it  all  in  detail. 


THREE  TO' FIVE  YEARS 
EXPERIENCE  IS  REQUIRED 
in  one  or  more  OF  THE 
FOILOWINO  FIELDS 
^  Radar  •  Sonar  •  Fire  Co 

^sterns  •  Micro-Wave 
Technique!  •  Pulse  Circuits 

•  Servo  Mechanisms  •  Electro- 
Mechanical  Desian  •  Speech 
Compression  •  Small 
Mechanisms  •  Antennae  Design 

•  Flight  Simulators 

FOR  PERSONAL  INTERVIEW 
in  your  ares,  write  Personnel 
Director,  Dept,  e-11 

melpar 

■  INCOtK>«ATCD 

440  SWANN  AVENUE,  ALEXANDRIA,  VIRGINIA 


Electrical  Engineers 
and  Physicists 

•  to  tor  Slnralatiwi 

•  Advanced  Clicaltiy 

•  Aaoleg  Cempatan 

•  Mlittka 

•  Mappinf 

•  Telanicterlaa 

Senior  and  Junior  Engineers 

Opportunities 

Ultd.' 

We  offer  you  an  opportunity  to 
grow  with  us  ...  an  opportunity: 
tor  sfoady  advancement  .  .  .  indivi¬ 
dual  recognition  by  working  closely 
with  technical  management  .  .  . 
rapid  individual  development  by  con¬ 
tact  with  all  phases  of  projects  .  .  . 
an  interesting  and  stimulating  associa¬ 
tion  with  other  engineers  ...  a 
suburban  location  for  working  and 
living  ...  to  ally  yourself  with  a 
firm  with  a  future.  If  you  are  look¬ 
ing  for  opportunities  unlimited  .  .  . 
write: 

Industrial  Research  Laboratories 

Hilltop  and  Frederick  Roads 
Baltimore  28,  Maryland 


HOUSTON,  TEXAS 

Prpcialon  aquipmaal  manuioctunr  naada 
qaoUfiad  axparlancad  anqlnaar  tor 
audio  and  sub-ondlo  tronaformar  daalgn 
and  davalopmant.  Exparianoo  with  high 
parmaabllity  alloys  dasirabla.  KnowL 
adqa  oi  magnatic  circuitry  muat  ba  aui- 
flcianl  tor  davalopmant  work  on  mog- 
natic  ampUIiars.  Solory  commansurota 
with  ability. 

SOUTHWESTERN 
INDUSTRIAL  ELECTRONICS  CO. 

P.  O.  lOX  uosa,  HOUSTON  19,  TEXAS 


THE  RESEARCH  lAtORATORY  OF  WESTINOHOUSE  AIR  MAKE  CO.  AND  ITS  SUBSIDIARIES 


ELECTRONIC  ENGINEERS 

for  design  &  development -work 

WITH  A  YOUNO  PKOCRISSIVi  COMPANY 

V  digital  techniques 
v'  cqmputers 

V  radar 

SIND  RiSUMI  Of  IXfIRIfNCI  AND  SDU- 
CATION  WITH  SAIABT  RiaUIRIMiNTS.  TO 


ISO  SOUTH  AIVAIAOO  STtIfl. 
lOS  ANGIliS,  S7.  CAlirOINIA 
OUNKIQK 
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i^anAtM  -Aviation  ^orporaii 

•YORK  2>i^.ion  .  . 


This  NEW  division  of  our 
nationally-famous 
corporation  has 
openings  for  ...  . 


ENGINEERS 

PHYSICISTS 


Top-fliglit  men  in  advanced 
fields  of  electronic  research, 
development  ond  product  en* 
gineering  are  needed  for  chol- 
lenging  work  under  ideal  condi¬ 
tions  in  our  new,  modem  plant. 

You  benefit  ot  Bendix  York 
from  our  locotion  in  the  heart 
of  0  beoutiful  suburban  area, 
from  high  woges.  paid  vacations 
and  holidays  .  . .  and  excellent 
opportunities  for  advancement. 


Openings  at  all  levels. 


Writ0,  Win  or  Phono 
Departmtnt  Y-l 


AVIATION  CORPORATION  i 
YORK  DIVISION 


Phone:  York  SS21  York,  Poono. 


WANTS 


HELD  ENGINEERS 

FOR  INSTRUCTION  AND 
SU  PERVISORY  WORK  ON  THE 
INSTALLATION  AND  MAIN¬ 
TENANCE  OF  RADAR  AND 
SPECIAL  EQUIPMENTS 

EE  graduates  or  equivalent  with  3 
years  experience  in  the  field  given 
preference.  Excellent  starting  sal¬ 
ary  and  opportunity  for  rapid  ad¬ 
vancement  based  on  merit.  Many 
other  attractive  benefits.  Don't 
delay.  Write  now. 

Government  Field  Engineering 

RAYTHEON 

MANUFACTURING  COMPANY 
Waltham  54,  Massachusetts 


SPECIAL  OPPORTUNITIES  FOR 

SENIOR  ENGINEERS 

Convoir  in  boautiful,  sunshiny  Son  Dingo  in- 
vitos  you  to  join  on  "onginoors"  onginooring 
doportmont.  Intorosting,  chollonging,  oitoo 
tiol  long-rongo  proiocts  in  commorciol  oir- 
croft,  military  aircraft,  missilot,  onginooring 
rosoorch  ond  oUctroniin  dovolopmnt.  Posi¬ 
tions  opon  in  thoso  spociolixod  fioids: 

Eloctrkol  Dosign  Sorvo-niochonisiiin 
Mochonkol  Do^n  Aorodynomics 
Stractnrol  Dosign  Hionnedynomics 
Structuros  Oporotion  Anolysis 

Woights  Systom  Anoiysis 

GoMrwM  trovtl  oUowoucm  to  thorn  occoplod. 
For  troo  brocboro,  writo  Mr.  H.  T.  Irookt, 
Enginoorioo  Oopt.  SOO 

CONVAIR 

IN  BEAUTIFUL 

SAN  DIEGO 

3302  PACIFIC  HIWAY 
SAN  OliOO  12.  CAUFORNIA 
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L^nexceiteJ.  Opportunilu 

%r  Professional  Growth 


ELECTRONIC 

ENGINEERS  &  PHYSICISTS 

IN  RESEARCH  AND  DEVELOPMENT 


GUIDED  MISSILES  •  RADAR  •  SOLID  STATE  PHYSICS  • 
VACUUM  TUBES  •  ELECTRONIC  NAVIGATION  • 
TELEVISION  •  MICROWAVES  •  ANTENNAS  • 
RADIO  •  COMPUTERS  •  TRANSISTORS  • 


OlkBCT  INQUIRIES  TO: 
THE  EMPLOYMENT  DEPT. 


CAPEHART-FARNSWORTH 

CORPORATION 

FORT  WAYNE,  INDIANA 


EXCOIENT  OPPORTUNITIES  FOR  GRADUATE  ENGINEERS 


Electronic  A  Mechanical 

K«p«>rienrv  In  Drdrn  and  DcTdopment  of 
Kudar  and  Honar  nrerumry. 

Senior  Eanclneera  with  Drjrrro  or  equlra* 
lent  and  at  Irnat  S  yram  rzprrirnre  In 
tinr  one  of  followinc  flelda:  Mlrroware.  dr. 
cult  deolirn,  Alter  network  dndjrn,  prerldon 
romponente  (raparlton  -  reaiatora),  and 
roanenundcntlont. 

Broad  knowledae  of  Senrrh  and  fire  Con¬ 
trol  8ratem«i  Servo  Mrrhanlaena,  Sperlul 
Weapon*,  Mlcmwarr,  Antrnna*  and  An- 
trnna  Monnt*,  etc.  Mri'hnnrlal  Knclneer 
•hould  alao  have  experience  In  packnalnK 
of  Electronic  Equipment  to  Oor’t.  npeelfl- 
ratlona  larindina  desipn  of  romplez 
•■ablnet*,  idiock  mount*  and  swar  brace 
Ntructure*. 


Field  Engineers 

QuallAed  to  Inatrurt  In  the  operation  euid 
anperrlae  Inatallallon,  malnteimnce  and 
repair  of  Radar,  Sonar  and  allied  elec- 
tronle  equipment*  In  the  Held, 

Senior  enclneera  with  decree  or  equivalent 
and  at  leaat  5  year*  experience  In  fUcht 
Kimulatora,  radar,  aonar,  and  eeaaoclated 
trainers. 

A  ehanee  to  crow  with  a  yonne  and  pro- 
cre**lve  company;  aalary  and  advance¬ 
ment  commensurate  with  ability;  liberal 
vacation,  sick  leave,  9  paid  holidays, 
croup  life,  Hli'knrs*  and  accident  Insurance 
plans,  and  a  worthwhile  pension  system. 


STAVID  ENGINEERING,  INC. 

PERSONNEL:  312  PARK  AVENUE  PLAINFIELD,  N.  J.  •  PI.  6-4806 


ELECTRONIC  DEVELOPMENT 
IS  MOVING  WEST* 


ENGINEERS — ^Take  this  opportunity  to  join  the  staff  of  a 
Western  electronics  pioneer  &  leader. 

Creative  ability  finds  ecprccsien  with  utl 

#  IIBSRARCH  Broad  prelect  variety  In  special  re- 

•  REVELOI*MB!VT  oelvets,  traasmitters  d  other  devicee. 

*  PRODlJCn'IOIV  Advonced  design  techniques. 

*  nteres  show  20%  U.  S.  ecNvity  In  So.  CeHtemie 

RstataUes  masetss— sassHsst  arartlat  taaMIMs**— Caatral  lasatioa.  talisdaM  rtvlawi  A  advasM*.  Flaa 

IswrasM  alas.  Ms**  thasld  ant  dlatiirk  artasl  aillltary  prsjaeti. 

Send  semplete  rseems  with  bicems  hlatery  A  regeiramaets  ta  anthiaerint  ampioymaat  met. 


3761  so.  HILL  ST. 


in  LABORATORIES,  Inc. 


LOS  ANGELES  7,  CALIP. 

(A  Sabiidiory  of  Haffama  Radio  Corp.) 


Electronic  Research 
Opportunities 

The  Cook  Research  Loboratories,  division  of  the 
Cook  Electric  Company,  one  of  the  nation's 
foremost  research  organisations  requires  the 
services  of  several  outstanding  scientists. 
Positions  are  permanent: 

STAFF  ENGINEERS 

•  ELECTRONICS  • 

•  MECHANICS  • 

Openings  also  exist  for  top  level  personnel 
in  the  following  fields: 

RADAR  &  PULSE 
SYSTEMS 

(VHF-UHF  Development  Experience) 

SERVO 

(Hydraulic  Background) 

AERODYNAMICS 
AERO  DESIGN 

Excellent  Starting  Salaries 
Ideal  Working  Conditions 
A  Technical  Turnover  of  Less 
Than  1  /6  the  National  Average 

a  A  stoff  composed  of  a  group  of  engineers 
and  scientists  eminently  qualified  in  their 
respective  fields,  and  with  whom  you  would 
be  proud  to  be  associated. 

Contact  or  writa  Mr.  O.  M.  Halliday 

COOK  RESEARCH  LABORATORIES 
8100  N.  Monficalla  Ave. 
Skokia,  lllinais 

COOK  ELECTRIC  CO. 

2700  N.  Southport  Chicago,  III. 

(tiectrical  mud  mechanical  anglnaarlng 
and  manufacturing  tinea  I $97) 
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Public 

Auction 

Sale 


ENTIRE  INVENTORY  OF 

POWER  ELECTRONICS  CO.  —  )  ack  Levinson 

of  San  Diego,  California 

,  "NO  LIMIT"  "NO  RESERVE" 

Orffe  of  the  largest,  cleanest  stocks  ever  auctioned! 


TRANSMIHERS  &  RECEIVERS 

400  APS— 13  TraTTsccivart  complcl* 

Arc  1  &  3  Trontetivers  (checked  out) 

ISO  ARB  Receivers  comp,  (checked  out) 
Command  Equipment:  Arc  5 — 274N 
3000  Com.  Transmitters  4-5.3,  5.3-7, 7-9 
Command  Receivers  19(3—550  KC 
4(X)  MN  26C  Radio  Compass  Sets  comp. 
RTA  S-B  Transmitters  and  Receivers 
TCS  Transceivers 

large  assert.  Transmitters  &  Receivers 
BC-602  BC-603  BC  604  BC-522 
BC-474A  TVK.5  TVJ-B 
BC433G  &  BC433F  Rradio  Camposs 
Receiver  Units  (partial  listing  only) 

SHORT  WAVE  A  INTERPHONE 

t  SO  BC347C  Amplifiers,  T24  Microphones 
T30  Throat  Mike,  HS30  Head  Sets 
BC365  12V  Interphone  Amplitiers 
BC367  Interphone  Amplifiers 
to  National  Ship-to-Shore  Receivers 
Short  Wave  Receivers 
Walkie-Talkies  &  Handie  Talkies 
SD5  Pulse  Timers 
Hand  Mikes  &  Head  Sets 


AAodel  BA  Radio  MG  Sets 
Directional  loops 
Field  Phenes — Phone  Equipment 
large  quantity  of  Coaxial  B  Power  Coble 
250  APS  Antenno  Drive  Motors 
(Thousands  af  component  parts) 

RADAR  EQUIPMENT 

5  SG-1  Radar  Camplete 

SA  Radar  Console 

SC  Rador  Transmitters 

SF  &  SI  Rodor  Unit 

RC-KX)  Radar  Unit  Complete 

15(X)  3-CM  Radar  Wove  Guide  Sections 

150  SCR  518  Radar  Altimeters  complete 

SF  Radar  Domes.  Rodor  Indicators 

Radar  Screens.  SC  Rodor  Transmitters 

AP013  Component  Kits 

ELECTRONIC  COMPONENTS 
4000  Transformers 
MC385  Head  Set  Adjusters 
PE237  Vibrotors  5000  Tubes 
BC434F  Control  Boxes 
5(XX)  CD343  Cord  Sets 
1200  Dynomotors  12  to  28V 
Amphenol  and  Cannon  Plugs 
1000's  Switches — Relays — Condensers 


Power  Supplies 
Chokes 

Circuit  Breakers 
Selsyn  8i  Autosyn  Motors 
Hi  Fi  Speakers 
B2  Intervoltmeters 
Volt.  Regulators  BC  937-B 
Inverter  Motors 
Motor  Generator  Sets 
Gunnery  Trainers 
Instruments,  Meters,  Ind. 
Thousands  of  Misc.  items 


TEST  EQUIPMENT 
RCA,  Jackson,  Supreme, 
Hollicrofter  8i  Western 
Pulse  Generators 
Volt  Meters,  Volt  Oh  meter 
Oscillogrophs 
Tube  Analysers,  etc. 
Audio  Chonalyst 
Frequency  Meiers 
15  Kohler  Power  Plants 
I  M2 1 A  (New) 
Maintenance  Tools 


Cut  Out  TItii  Memo  Now 

POWER  ELECTRONICS  CO. 
AUCTION 

Thursday,  November  5,  1953, 
starting  at  10:30  A.M,  P.S,T. 

on  premises 

534  Market  St.,  San  Diego,  Calif. 


NOTE:  Above  is  only  a  partial  listing  of  merchandise  to  be  auctioned. 

Write,  wire  or  phone  to  address  below  for  descriptive  literature  or  hotel  accommodations. 


DAVID  WEISZ  CO.  /tuctioH^n  ^ 


•  40  SAN  JULIAN  ST 


LOS  ANGflfS  CALIf 
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often  modem  fedlitm  for  the 

PROOOCnOII,  MODinCATION  &  OEVEUntlEIIT 

of  PRECISION  EQUIPMENT 


mi  ■ 

flC  i 

A 

U'..  f 

ENGINEERING 

StaffMl  by  txptrlMCMl  Mfi- 
•MT*  m»4  ifcllM  taclMkiam, 
WmImi  LoboratarlM  it  cm* 
ttwHy  at  woffc  wIMi  cwttufi. 
U  arobkiM  rttating  to  Mlcro- 
wovo  mi  olUad  prodoclt.  No 
orobtom  it  too  largo  or  too 
tmoll  (or  oor  cootidoration. 


STOCK 

Having  ono  of  the  largest  stockrooms  in 
New  England,  Weston  is  prepared  to 
"draw  from  stock"  for  quick  assembly  of 
its  production  and  "custom  mode"  units. 
It  serves  as  the  important  link  between 
customer  requests  and  the  finished  product. 


ASSEMBLY 

Oor  prodoctioo  ottomblv  do- 
gortmoott  ero  tqoolly  pro- 
portd  for  tbort  or  long-run 
contracts.  Tbo  section  mown 
boro  illustrotos  e  production 
run  of  seoM  of  our  "stock" 
units. 


Here,  in  the  Research  and  Development  Laboratories, 
the  know-how  of  our  engineers  and  laboratory  tech¬ 
nicians  is  put  to  the  test.  With  a  practically  com¬ 
plete  complement  of  standardizing  and  testing  equip¬ 
ment  for  measurements  from  D-(5  to  45,000  MC,  we 
are  prepared  to  tackle  a  great  variety  of  problems 
advanced  by  the  customer.  Research  and  development 
is  also  being  carried  on  in  an  effort  to  improve  our 
own  line  of  test  equipment,  and  keep  abreast  of  the 
latest  developments. 


Our  Machine  shops  reflect  the  quality,  precision  and 
workmanship  that  characterizes  the  New  England 
machine  tool  industry.  These  people,  skilled  in  their 
trades,  have  been  schooled  in  the  art  of  microwave 
fabrication,  and  are  equipped  with  the  tools  and  the 
"know  how"  to  do  the  job  speedily  and  correctly. 
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HIGH  QUALITY  TEST  EQUIPMENT 
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r 


Wn-117  WAVCMETta 

A  imctetOB  wavomcUr  havlnc  a  raaca  from 
3400  me  to  3400  me  with  an  aceuncy  ot 
battar  than  0.1  *  ovar  tha  antira  ranga.  Tha 
raaoaaat  eaaity  hai  a  Q  of  not  lasa  than  1000 
and  normally  from  1000  to  3000.  The  unit, 
s'jesilpd  with  a  piekup  dlpola  Intarconnaeting 
cable  and  adaptart,  may  alao  ba  uaad  for 
ralatlya  flald  atrength  maaiuramanta. 

PlMCKi  MM<0« 


WU13  SIONAl  OENflATOR 

A  varaatlle  x-band  tignal  generator  prorld- 
ing  a  aourte  of  pulaad  or  Cw  power  and  hav¬ 
ing  provlalona  for  aouare-wave  and  aaw- 
tooth  modulation.  Accurate  monitoring  of  the 
Itr  output  la  arcompliahed  with  a  thermlator 
bridge  and  a  rallbrntad  attenuator.  Tha  power 
aupm.v  la  alectrorjoally  regulated  to  maura 
atable  ^bration  or  tha  T33A/B  Klyatron  oa-. 
_c0lat^-„:;:L.^,5t-j>^.  ,  PMICCi  •127>.0«' 


WI-13S  Town  Mnn 

Thla  Inatruraent  la  a  compact,  battery  oper¬ 
ated  thermlator  bridge  daalgnad  to  maaaura 
power  In  tha  range  of  3400  to  3335  me.,  and 
having  a  full-acaie  aanaitivlty  of  3  mllllwatta. 
Among  other  appllcationa,  it  can  be  uaad  to 
maaaura  antenna  pattama,  check  atanding 
wave  ratio  and  determine  average  or  paaa 
powera.  A  complete  aet  of  acceaaonea.  Includ¬ 
ing  a  10  db  and  16  db  attenuator  pad  for 
meaaurlng  higher  power  levela,  are  aupplled 
with  tha  unit.  PKiCKi  6300.00 


«C-33I  nif QUINCY  Mim 

Thia  unlveraally  uaad  and  time-teated  In- 
atrument  ia  a  prarlahm  meter  deaigned  to  mea- 
aure  or  radiate  H  P.  impuiaea  between  135  and 
30.000  KC.  The  overall  accuracy  of  the  unit 
ia  0.0.34  0  over  the  entire  operating  range.  It 
la  portable  and  complately  aelf  contained  or. 
if  oeairad,  It  can  be  obtained  with  a  power 
aupply  lor  115  volt  operation. 

POICCi 

Withaut  Madnlatl—  6136.00 
WMfc  Meahilatiow  106.00 

116*  Power  gupply 


WU63 
ECHO  iOX 

A  portabla  rlnglpg  cavity  for  ihi- 
crowave  roaearch;  the  unit  haa  a 
frequency  rang*  from  9330  to  0430 
me.  with  a  Q  of  50,000  to  80.000. 
The  echo  box  ia  uaed  for  relative 
power  moeaurements,  apectrum  anal- 
yala.  frequency  cheek*,  teata  for  un- 
atabl*  OMratlon  and  a  hoat  of  other 
applications  in  the  laboratory. 

MktQta  6666^ 


1 

Wl-t«~VoirAOE  DIVIDE! 

An  Indlaponaabla  aid  In  high  power 
radar  and  tranamltter  meaauremonta 
thla  unit  haa  provlalona  for  100:1 
and  10:1  voltaga  diviaion.  It  can  be 
uaad  with  an  oacllloaccm  to  meaauro 
video  pulaea  between  300  and  30,000 
volt*  in  hlgh-lmpedanca  circuit*.  Tha 
ratio  accuracy  it  within  and 

tranamiaalon  la  within  3  db  from  150 
cycle*  to  5  megacycle*. 

rniCCi  6^6.06 


60-6 /U  NOlU  OINItATO! 

Thla  popular  model,  employing  a 
5733  temperature  limited  diode  as 
the  R.r  noise  aource.  ran  be  used  a* 
an  abaolut*  meant  of  receiver  noia* 
meaturaiTient*  a*  wall  aa  lor  funda¬ 
mental  atudia*.  The  nwmal  input  im¬ 
pedance  I*  370  ohms  but  a  50  ohm 
adaptor  1*  supplied  with  the  unit  aa 
a  standard  accessorv. 

PinCKi  6366.M 


T6-100 

OKIUOECOn 

This  Instrument  can  be  used  arith 
a  linear  sweep  as  a  general  purpose 
teat  oacllloscopa  or  it  can  be  used 
with  a  circular  sweep  as  a  precision 
range  calibrator.  It  hat  a  PRY  rat* 
of  300  to  1500  per  tocood.  Trigger 
Input  —  15  volts  at  100  volt*  per 
microsecond  rite.  Trigger  output  — 
130  volts  I -»-  30  volts).  It  can  bs 
uaed  for  detecting  ‘'jitter”  in  trigger 
divider  circuits  and  modulator  trig- 
go-  puls*,  and  also  for  determining 
and  adjusting  division  rate. 

PItICCi  6666.06 


Wl-106  TERMINATION 


This  1'  X  IV*  wavegutd*  bl-posr*r  lead  N 
capable  of  dtssipatiag  a  peak  power  of  300 
kilowatts  and  an  averag*  power  ot  150  watts. 
The  V8WR  to  leas  than  flO  over  the  aoUr* 
ot  9300  to  9450  me.  All 
case  and  eou- 
srith  the  unit. 
PRICSi  666.66 


ina  Town  is  leaa  man  i.iw  « 
frequency  rang*  of  9300  to 
accessories  Inmudlng  carrying 
pling  adapters  are  supplied  s 


Wl-lOX  twee  OENERATO! 

Equivalent  to  the  TS-103,'AP  Rang*  Cali¬ 
brator,  this  crystal  controlled  pulse  ganerator 
produces  a  square-topped.  50  volt  aynchronla- 
lag  puls*  of  .8  microaeconds  at  a  prf  of  400, 
800,  1600  or  3000  ep*.  and  a  triangular 
marker  puls*  of  0  4  microseconds  duration  at 
a  prf  corresponding  to  a  pulse-echo  distance 
of  1500  ft.  The  phase  betsveen  tha  marker  and 
aync.  pulaas  Is  continuously  vsrtobla  from 
—180  to  -f  180  degrees.  PNICSi  6666.66 


Wl-60  DUAUNY  LOAD 
Provides  a  50  ohm  termination  in  the  form 
of  a  50  to  1  ratio  voltaga  divider  for  making 
over-all  performance  teat*  on  radar  units  such 
as  the  AN/APQ-T,  13.  lEA,  33  and  a  host  of 
othsr  o^pmsnts  in  this  frequency  and  power 
rang*.  The  49  and  1  ohm  resistor  elements 
are  carbon  coatsd  ceramic  rod*  la  helium 
filled  glass  tubes  and  are  capable  of  dtoalpat- 
Ing  up  to  500  watts  at  a  peak  voltage  of 
5000  volU. 


n 


WI-366R/U  CRY6TAI  RECTinER 
TEST  SET 

A  combination  ohmmeter-ammater  designed 
to  measure  the  electrical  characterlatlca  of 
microwave  crystal  rectlAers  such  as  the  1N31 
and  1)133  aeries  The  instrument  to  completely 
self  contained  and  roqulrea  only  a  single  1  ^ 
or  3'volts  cell  for  operating  power 

WRieRi  66S.T6 


J 


LABORATORIES,  INC. 

HARVARD,  MASS. 

Ttl:  HARVAID  2S0-AYER  SOO-TWX  HAIV  HS 
Cobl«  WESUB 


.ELECTRONICS  —  Nor6m66r,  1953  Want  amia  ^6^6fl66^^i6^  Uat  poit  C6a<  86  lw> RgRg. 


411 


SEARCHLIGHT  SECTION 


SPECTRUM  ANALYZER 


T  S  148/l)P 


Most  veraatUe  instrument  in  the  Micro- 
wove  field  lor  frequencies  from  8470  mc/s 
to  9630  mc/s  oil  directly  ccdibrated. 

It  will  measure  within  the  above  frequen¬ 
cies  spectra  of  radar  transmitters,  receivers, 
echo  boxes,  local  oscillators,  resonant  cavi¬ 
ties,  T  R  boxes,  magnetrons,  klystrons  and 
test  sets. 

This  instrument  is  manufactured  to  the 
highest  standards  of  the  industry  and  is 
used  by  the  largest  radar  and  aircraft  man¬ 
ufacturers  os  well  as  the  services  of  the 
United  States. 


SpRcificationt 

Pow«r  Supply . 50-1200  Cps;  105-125  Volts;  125  Watts 

Frsqusncy-mstsr  Range. . .  .Calibrated  directly  from  8470  mc/s  to  9630  mc/s 

Sweep  Frequencies . Continuously  Variable  from  10  to  30  Cps 

Attenuation  (Spectrum  Amplitude) . Uncalibrated,  Variable  from  3  to  70  db. 


Operating  Temperature  Range . — 40*C.  to  -|-55*C. 

Frequency  swing  oi  analyser  r-i  oscillator  (sawtooth  FM) . 40  to  40  mc/s 

Overall  i-t  bandwidth  at  holi  power  points . 50  kc/s 

Sensittvity  to  CW  —  Spectrum  Amplified  Pos.  —  80  db.  below  1  watt  for  1  inch 
oi  deflection  on  Oscilloscope  Screen. 

—  Spectrum  Position  —  55  db.  below  1  watt  for  1  inch  of 
deflection  of  Oscilloscope  Screen. 

Maximum  dispersion  of  spectra . 1.5  mc/s  per  inch 

Maximum  error . -|-  5  megacycles 


We  will  gladly  iurnish  all  details  regarding  specifications  prices  and  delivery. 


Other  test  equipment,  used  checked  out,  surplus. 


TSK1/SE  K  Bond  Spectrum  Analyzer 
TS3A/At  Frequency  and  power  meter  S  Band 
RF4A/AF  PiMntom  Torget  S  Band 
TS12/AP  VSWR  Test  Set  for  X  Band 
TS13/AP  X  Band  Signol  Generator 
TSU/AP  Signal  Generator 
TS33/AP  X  Bond  Power  and  Frequency  Meter 
TS34/AP  Western  El  SynchroKope 
T3S/AP  X  Bond  Signol  Generator 
TS36/AP  X  Bond  Power  Meter 
1>96A  Signol  Generotor 
TS4S  X  Band  Signol  Generator 


TS47/APR  40-400  MC  Signal  Generator 
TS69/AP  Frequency  Meter  400-1000  MC 
TS100  Scope 

TS102A/AP  Range  Calibrator 
TS108  Power  Load 
TSnO/AP  S  Bond  Echo  Box 
TS125/AP  S  Band  Power  Meter 
TS126/AP  SynchroKope 
TS147  X  Band  Signal  Generator 
TS270  S  Band  Echo  loi 
TS174/AP  Signal  Generator 
TS17S/AP  Signal  Generator 


TS226  Power  Meter 
TS239A  SynchroKope 
TS239C  SynchroKope 

SURPLUS  EQUIPMENT 
APA10  OKilloKope  and  panoramic  receiver 
APA38  Panoramic  Receiver 
APS  3  and  APS  4  Radar 
APR4  RKeiver 
APR5A  Microwave  Receiver 
APT2  Radar  Jamming  Transmitter 
APTS  Radar  Jamming  Transmitter 


MINIMUM  ORDER 
2S  Dollars 


YOU  CAN  REACH  US  ON  TWX  NY1-3235 


Cables: 

TELSERSUP 


SPECIAL 


WMe  BenO  S  Bend 


■nel  Oenereter 


Signal  ( 

aroO/SeOOMC  using  2K4I  er  PD  BS4S 
Klystron,  Internet  Cavity  Attenuator, 
Precislen  Individually  calibrated  Pre- 
guency  msesuring  C^ty.  CW  er  Pulse 
modulated,  externally  er  Internally. 


Large  quantities  of  quortz  crystols  mounted 
ond  unmounted. 

Crystal  Holders:  FT243,  FT171B  others. 
Quartz  Crystal  Comparators. 

North  American  Philips  FluoroKopes  Type  80. 
Large  quantity  of  Polystyrene  beoded  cooxkil 
Cable. 
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SEARCHLIGHT  SECTION 


Hardrto-9et 

Y..AHD  e®®*’ 

Now  Available 


m  ; 


E8PEY  Medal  MSA  (EqulTalaal  to  Teal  tat  T8  147  C/UV)  la  a  Fortobla  Mlerowoaa  tiaaol 
Oaaarator  daaifnad  lor  taatlaq  and  adjusliaa  baacoa  aeutemaal  oad  rodoi  ayataau  whiek 
oparota  wiihla  tha  iraeuaaeT  roaqa  el  tSOO  MC  la  MM  MC. 

COMPACT  —  SELF-CONTAtllZD  —  WZIGH8  ONLY  40  LBS.  COMPLETB  WITH  ACCO- 


Model  385A 
(Eouivalant  to  TS-147  C/UP 
TEST  SET) 


SOUZ8  AMD  COMBINATION  CASK. 

GENERAL  SPECIFICATIONS: 

mUEMUBNCY  ItANOK:  ll«0  MC  to  *400 
MC.  Balactlon  la  accompllahed  by  a 
tuneabla  klyatron  which  la  aat  to  an 
accurato  abaorbtloa  waramatar. 

FRBQCENCT  ACCCBACT:  *  S  MC. 

OUTPUT  POWKR  RANOB:  -  41  dhm  to 
-81  dbm. 

INPUT  I^WBR  RANOBt  4-  T  dhm  to  4  10 
dbin.  _  _ 

ATTBMUATOR  ACCURACTi  d:  1  db  with 
calibration  chart  provided. 

INPUT  AND  OUTPUT  COUPUNOt  Type 
N  female  flttinr  (UO  ItB/U). 

MODUI.ATTON  AV^AILABUB  ON  OUT. 
PUT:  FM  alanal  Internally  aenarated. 

MODULATION  OF  INPUT  8IONAI.  AC- 
CBPTEDt  CW  or  any  othar  wave 
ahapa  Includlnc  pulaa.  Minimum 
pulae  width  accepted  la  .1  mlero- 
aaconda.  Mater  will  read  average 
power  of  Input  algnal. 

ACCESSORIES  AND  SPARES  PROVIDED: 


FM  MODULATION:  Carrier  can  ba  modu¬ 
lated  through  klyatron  moda  at  any 
frequency  In  range.  (Minimum  mode 
la  10  MCn).  The  awaap  rata  la  con- 
tlnuoualy  adjuatabla  from  •  to  4  MCS. 
per  microaacond. 

r.XTERNAL  SYNC.  PUIAB  RBQUIBBD: 
Amplitude  of  video  Input  10-10  volta 
poaltlva  polarity  pulaa  .1  to  10  mlero- 
aeconda  wlda  Unit  may  alao  ba  eyn- 
chronlaed  from  RF  Input  pulaa  pro¬ 
vided  peak  RF  Input  power  la  at  leant 
t  watta. 

POWER  SOURCB:  IIB  ±  10  volta  A.C. 

60  to  1100  cyclea  aingla  phaaa. 

POWER  CONBUMPnONt  111  watta 

BIZB:  Width  11  Inchea 
Length  11%  Inchea 
Haight  11%  Inchea. 

WEIGHT:  40  Iba  Including  acceaaorlea 


ACCBS80RIBS:  1  R.F.  Cord  aaaambly.  ConalaU  of  8  ft.  of  RQ-IA/U 
cable  fitted  with  two  UO-llB/U  connaetora  Calibrated  to  an 
accuracy  of  *  0.1  db. 

1  Trigger  cord  aaaambly.  Conalata  of  alz  ft.  of  RO-ll/U  cable 
fitted  with  two  type  41111  connaetora 

1  Power  cord  aaaambly.  Conalata  of  alx  ft.  of  rubber  covered  two- 
conductor  cord  with  mala  plug  and  female  rocaptacle. 

1  PIck-op  antenna 
1  coaxial  cabin  fitting  (right  angla). 


SPARBS,  OPBRATINO: 

1  thaiunlator  mount. 

I  fuaaa  I  amp. 

1  wava  guide  fianga  joint  gaakata. 

1  panel  Tampa  1.0  volt. 

1  IN  11  B  rectifier  cryatala. 

THB  ACCB880RIES  AND  SPARE  PARTS  ARE  CONTAINED 
IN  THB  RBMOVABLB  PROTBCTIVB  (N>VBR. 


NEW  YORK’S  %  RADIO  TUBE  EXCHANGE 


PIIICI 

I4S 

t,n 

lM.Si 

n.M 

I.M 

.St 


NEU . 

roi7 . 


S7IB. . 

StSA . 

SMA . 

S94A  . 

Mxmtu. 

417A.  ..... 

mA . 

44tA . 

. 

4S0TL . 

464A . 

471A . 

SS7 . 

WL5S0.... 

WUSI _ 

WLSS3.... 
7MA/D. .  . 

70!A . 

70SA . 

70iA . 

7«7A . 

707B . 

7I4AY.... 

71SA . 

715H . 

7ISC . 

7I7A . 

71iAY/IY. 

7ltA . 

7S1A . 

71SA . 

7m/B.... 

7S4A . 

7S4R . 

7S$A . 

7MA . 

7MB . 


KYSIA.... 

rr.u . 

SST . 

ASSpmUI.. 
HEM  ... 

Hrso . 

VT51 . 

Bin  .... 

RK-7S . 

lOOTH _ 

r(;9s . 

rcios . 

SOSA . 

Ill . 

SI7C . 

S4SC . 

S44A . 

S49C . 

ssoni .. .. 

SSOTL . 

17  4A . 

174B 

S04TM  .  . . 

S04Tt . 

S07A . 

SlOA . 

SllA . 

SISA . 

S23A . 

S17A . 

SlOA . 

SSOA . 

SSOR . 

S57A . 

S40AB . 


CRYSTALS 


I  rr  S41-A  Roldara— Vli"  Pin  SPC.  Marked  S4lb  OB  72ad  Harmonic 
by  iundamonlol  iraquaney  with  iractlona  omlttad. 

nt  401  422  4M  4M  4n  4t7 

m  4ai  421  44a  4U  4n  4M 

Ml  401  414  441  4M  an  4M 

Ml  400  42S  442  447  474  Ml 

M4  400  424  441  4M  Ml  Ml 

MS  Ml  427  444  4M  en  411 

MO  442  4M  441  m  4T7  M4 

M7  4U  4M  444  4M  471  Ml 

Ml  444  4n  447  Ml  4M  M 

eat  4U  4U  441  4U  4tl  4n 

401  411  4U  4M  m  Ml  Ml 

Ml  Hi  411  411  444  404 

Ml  4U  4M  412  m  4U  Ml 

404  4M  417  Ml  4M  4M  Ml 


10  far  M.00  PiitaalO 


$1.00 


ThouMndw  of  oth^r  tuboo 

MINIMUM  ORDER  25  Dolton 

YOU  CAN  REACH  US  ON  TWX  NY1-3235 
Cabtoo:  TILSERSUR 


at  uMin  iniBT  mw  yooe  a  m  ib 

mm»m  wOM.  e«aaa 
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SEARCHLIGHT  SECTION 


715-19  ARCH  ST.  PHILA.  6,  PA 

re/tphon..s  .  market  7-67/1-2-3 


GENERATORS  AND  INVERTERS 

(•wMr  m-SA  •CMKIIAT0II  (NAVY  NBA-tA>— Owl— 
AC  tl»V  l•.4A  BOO  %•  14M  cf.  1  »li.— DC  SOV  AO  A. 

Umc’  i^iklA  MNKflATOil— 6m— MYDO  14A. 

N«»— .  . . Sit.*# 

!>•>—»  iniTlA  IN^tllTCM— ttYDC  %•  lltVAC  400. ay. 

I  pk.  StOVA  O.BPf— Vi4t  A  ff<i  KMttlftlW . Sltt.M 

••MMf  UUT-IA  •NVRIITfll-S4VUC  4*  tUVAC  400  •jr 

“i*  iiiVAC 

ifivtliVA— Hvbc  to  iiivAc '4b#'«r.  ii^V 

OfMf  *##-!•  IMVtiiTRfI-  ttVDC  to  tSfVAC  #00  •{^TA^ 

kLiNViiitTitit^Mvbd  ‘U  imtac'sm*  or'  ‘imVa  i  l>^ 
Tfc' iMvtRTKfk-^V be  10 Vidv AC  #0  or.'  n  *.'.! .' ’ tisin 

S^MOor  lan-lA  INVRiTKS— t4VDC.  IBA.  topot— AC 


uo-v 

0O«I3 

ua.t| 

88:11 

UO-1# 

uo-to 

UO.SL 

UO-31 


m.%*  »«Al#AJta— Moo  tAttSSA-PM  STVDC  UARPM 

.TA  14  o^.  XNai.  IMD.stUL . Sit.*# 

0.1.  tiAlAAjll— fTYDC  IAARPM  .AAA.  HovorvlM. 

O^r'AtAfrf*  ^TVb'd  lAoirk  R^VorolAU'bioL'  > 

%JL  AOAiAAitd— StYbb  Skil'PM  A.  •  004*.'  RoVofilHU 

m£m'  UntB^^k '  trvbb' 'saarpm ‘  biW." 

Mm  *  lAAHid^^'ll' '  trVbd '  ‘tAAbPM  ‘ '  I  )^-\A ^ 
•«¥,*  '••AlAAii^trvbd  'SAAkrii  ’  .ftA.'*B*  oi4ki  *  RMoniM* 

•iL-'  'iri  iil^'  'iMitp  M  "biB. "  i  W  o.  •**  Ji 

•.V.’  Vi* '  H*.  I.i'  A.'  MMkflli  Vk..! 


want  DiMt  twHnwaW— y  Um  awt  cari  mi  latt  aaft. 
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iicsstetu: 


SEARCHLIGHT  SECTION 


RGITAJ*! 

ROM/U* 


^eMcuice  SfiecicijU 


SILSYN  MOTORS 

Anajr  OrdnuM*  Tn*  C-TtM8  IIST.  M  Cj.  Tnnadtttr, 
Aottoi.  8-%'  <Ua.  X  5-%’  U  Uk*  MV..CACM  K7.II 


UNIVERSAL  JOINTS 
ALUMINUM 


OlFFiRINTIAL  UMd  $4.9S  Afiiipw 
N.W  $*.*5  iHjg 


IH”  dJa.  X  S«'  lent 
Ut«i  bciwoMi  two  Ct 


Ut«i  boiwM  two  CT8S4R*t  M  A  rtawpony.  Cut 
oonvertod  to  86M  RPM  Motor  tn  It  mlnotoo.  Coo- 

rortfoo  ahMtt  •upplM.  (Coomtod) . It.St 

Mountliio  Rraokofa  BofcrUU  for  aad  dif* 

frrentUlM  dhown  aboro . 3M 


TELEPHONE  FIELD  WIRE 

Vt  MILE  COIL.  . . .  S7.9S 
1  MILE  REEL _ $14.93 


HAYDON  TIMING  MOTOR  >• 

1  R.R.M.  119  V.,  M  CycM.  .$1.99  ^ 


TIMING  MOTOR 

•  RPM  119  V.  M  eye 


TlMor—liuluftrlal  Timor  Co 
coBtlntioua  115  V.  A.C. 


WT 


VA.C.  PrtM 

XM  $149 

XM  4Af 

XM  M 

XM  1.44 

XX«  1.44 

xxe  lAI 

XM  2.24 

sxe  4.71 

XXO  7.44 

474  244 


1  MEGOHM  1  WATT  1%  $1.50 


03SQ 


I* 


m 


rm 


2J161  SELSYNS  $0 

400  CYCLE  RRAND  NEW 


Olden  44 . Oat 


AN  CONNECTORS 

See  Oir  Ad  Febmnf,  1953  Dectnuies 
PNOND  WIRB  WRITB  YOSR  NEEDS 


RE  LIANCE  MERCHANDIZING  CO.  I 


Arck  Sf.e  Cor.  Crotkey  Pkila.  3,  to.  TofopkoiM  RitUnhoum  6-4927 


TERMS  —  Cnk  wHS  Order  er  24%  OnetN  — 
C.O.D.  Mel  14  Dan  H  Rated  AeieaetiL  All  P 


C.O.D.  Mel  14  Dave  la  Rated  A 
Mel  P.O.R.  Oar  Wareheaea. 
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SEARCHLIGHT  SECTION 


RELAYS 


<3}cngml  corp. 


RELAYS 


JOBBERS— EXPERIMENTERS 
LABORATORIES 


FILAMENT  TRANSFORMERS 

IIOV  SO-60  cfc.  PrioMry 

Stack/  Vaitt  Anf*  InnJ.  Priea 

T1S4  iJ  CT  1  2500  $135 

T155  5  2  2500  1J5 

T15C  CJ  CT  2  2500  130 

T157  13  CT  (  2500  3.00 

T158  2X13  CT  3  +3  2500  339 

T159  13V  IS  1500  339 

KENTON  Shiaidad;  13V;  23A;  2500V 

Inad;  ^53 .  235 

T250  73V  7  1500  339 

T2S1  13V  4  1500  2.49 


V^|v!^>AF8000S:  I  ma;  SPOT; 

8000  ohm;  #R287...5J5 
41FS7:  2  ma;  SPOT;  10.- 
000  ohm;  #R9I4....2J5 
r  ]  41F8000S:  2.5  ma;  SPOT 

I,  ^  ^.000  ohm;  #RI002..2J5 

1  'I :  S  41FZS7 :  I !  5VAC ;  SPOT ; 

^  Operate  Gintinuoualy 

on  220VAC;  #R909..235 

04IFR;  6VDC;  SPOT;  62 

ohm;  Will  O^wratc  on  V/z 

VDC;  #R924 . 1.75 

41 FR:  I2VDC;  SPOT;  340 
ohm ;  Will  Operate  on  6 

VDC;  #R925 . IJ5 

4AH:  4  ma  pull-in,  2.5  ma 
hold;  SPOT;  2000  ohm; 

Air  Tight  Seal,  RTMA  5-prong  Plug  Bate ; 

#R444  . 435 

4RJ-47G:  3VDC:  SPOT;  47  ohm;  Her¬ 
metically  Sealed;  Solder  Head  Terminal*; 

#R448  .  5J5 

SFlSOGt  20  ma;  SPOT;  150  ohm; 

#RI003  .  2.95 

5RLP150C:  Same  a*  ^RI003  (Sgma 
5FIS0G)  except  with  dust  cover;  ^RI004 

430 

5RJ100S:  I3VDC;  SPOT;  100  ohm;  Her¬ 
metically  Sealed ;  Solder  Head  Terminal* ; 

#RI00l  . 935 

5RJ2000G!  2.3  ma;  SPOT;  2000  ohm. 

Hermetically  SeaM;  i^RI005 . 730 

SRJSOOOC:  1.4  ma  puli  in,  0.4  ma  hold; 
SPOT;  5000  ohm;  #R28I . «J5 


WRITS  OR  PHONi  YOUR 
RILAY  RiQUIkMMtNTS 


W*  tu  “I  large  rarletr  of  naodard  tnxa  of  relaj* 
and  aoUamd*  for  a  niuldpUcltr  of  uae*  which  fur 
rarlou*  reaaoo*  are  not  llited  in  our  adTertiainf. 
When  inquiring  concamlng  rour  need*  aiTe  aa  much 
Information  a*  poaalble.  Cataloc  number*  are  net 
(umetent.  Uira  ooil  roltage:  (pecifj  AC  or  IXl:  gira 
current  or  redatanoe;  oontact  currant  and  arranae- 
ment. 


CHOKES 


SWINOINO  CHOKB 
Thoardaon  TT4C2t,  (  to  !• 
hya.  ma.  tOO  ohma. 

8.C.  «4Ol«(S0/RI  lOOOV 
Teat,  #T111  . 9*.4> 

DEIAJX  FILTER  Amer- 
tran  #L21S,  (0  ma  41  hy, 
(00  ohma.  Heavy  Caat 
Caae,  8.C.  #tCi770/Rl 

»T13A  . g2.U 

}(  Hy,  to  Ma,  071  ohma, 
O.B.  K(4J11I  Hermeti- 
calty  Sealed,  tiOOV  inaul 
»T7S . g.»S 

4  Hy,  (0  Ma,  200  ohma, 
Rola  KB87t9  Hermetically 
Sealed,  Hi  Q,  Very  Com¬ 
pact  #T»2  . gl.lS 

I  Hy,  10  Ma.  ttS  ohma, 
ARL  (084  Compact  Shield¬ 
ed  #T74 . S.6» 

1  Hy,  tSMa,  100  ohma, 

Waatinxhoune  I  I  2  I  2  (  . 

Shielded  #T71 . 9.49 

100  Hy.  1  Ma.  (000  ohma. 
Raytheon  CRP  102(0  Her¬ 
metically  Sealed,  HI  Q. 
<tTT( . 91.90 

200  Hy.  10  Ma.  (2(0  ohma, 
Weetlnahouae  CATtOlKl 

Shielded  #T7t . 92.(9 

226  Hy  2  Ma.  (600  ohma. 
O.  B.  400V  Inaul.  #T(6A 
91.20 


AUDIO  XFMRS 

Multiple  Lina  A  Voice  Coil  to  Mnltiple 
Line  &  Voice  CoiL  Good  Fidelity.  Kenyon 

S20I30.  Shielded.  #T287 . $235 

Input  Liue  to  Single  or  P.P.  Grids.  500-ohm 
C.T.  Primary.  Overall  Ratio  1:13.7,  Ken¬ 
yon  213089-1.  Shielded.  #T288. . .  .$235 
Multiple  Line  or  Mike  to  Single  Grid.  300- 
ohm  C.T.  Primary.  Overall  Ratio  600 : 1 . 
t^yon  213307-2.  Shielded.  #T2893235 
P.P.  INTERSTAGE.  Single  or  P.P.  Plate*  to 
P.P.  Grid*.  Ratio  1:13  Hi-Fidelity.  Stancor 
87AI5.  Shielded.  #112 . $230 


VOLTAGE  REGULATOR 

fAmtrtran  Traastot 

103  to  126  V.  50-60  eye. 
2.17  Amp*.  #T283.$9.95 
W.  E.  D122855.92  to  115 
V,  400  eye,  53  Amp*. 
#T28I  . $«.7S 

10  for  $60.00 

2.5  AMP  H.D.  FILTER  REACTOR 

Amertran  Type  PBN  0.5  Hy.  at  23  A,  23 
Ohm,  2.5  KV  in*ul,  55^2  x  7  x  8"  overall. 
Heavy  Shield,  #T284 . $1235 


PP(L2  U>  Servo  mechanlwn  vrlth 
10%  rted-back  vrlndlna.  Mu  metal 
eore  . $3.(9  ea. 


TRANSFORMERS 


TRANSFORMERS 

110/220  V  60-00  oyole* 


til  ACTOTRAHSrORM- 
KR  tIO-llOV.  (0-60  oyc.. 
Open  Frame 

40W  #T106  . g.49 

260W  #T107  .  94.79 

LIN«  TO  voic*  oon,, 

RATTHBON  10411,  Ra¬ 
tio  (00  ohms  to  (  ohms 
1(100:1)  POWBR  LBVEL 
+17db.  HI  Fidelity  #TX- 


120  CYCLE  FILTER 

Input  ImpedaBca:  1000  ohm.  Output  Im- 
pixlance:  1000  ohm,  Kenyon  213104-1. 
Shielded.  #T289 . $335 


STEP-UPDOWN 

40W.  «T10(,  1.40;  160W,  *T11(.  (.06;  IStW. 
«T114.  7.40;  S60W.  «T118.  (.96;  600W,  STIK. 
ILOS;  T60W.  *T117,  17.06;  lOOOW,  STllt.  16.M: 


PREAMP  OUTPUT 
(TRIODE  PLATE)  TO 
LINE  OR  PHONES  O.E. 
4((  to  4009  oyo.  #TX214 
91M 

P.P.  INTBBBTAOB 

P.  P.  PLATES  to  P.  P. 
Ortds,  Stancor  #S7AI6 
or  Kenyon  T(4,  Ratio  1.2 
to  1.  Hi  Fidelity,  Tlt2 

92  A9 

4ll  INTEBRTAOB  FBR- 
ANTI  Slnylo  Plate  to 
Grid,  HI  Fidelity  Tao 
91.89 

CLASS  B  D  B  I  V  B  R  , 
Driver  Plate  to  P.  P. 
Class  B  Qrlds,  Ratio  PrI. 
to  H  aao,  1  to  0.9  it22S 
91.99 

SAMV,  lOMa.  116V,  60-60 
eye..  W.  E.  #0161012 


324  CANAL  ST.,  N.Y.C.,  13,  N.Y.  WAlkcr  5-9642 


SEARCHLIGHT  SECTION 


BOX  356  X  EAST  PASADENA  STATION  •  PASADENA  8  CALIFORNIA 


SWEEP  GENERATOR  CAPACITOR 
MatMvoK  Port  #XC-26004S-G1 

Boutlii*  vUt  iUtor  capacitor.  CrUsdrloal  aUTcr 
plated  rotor  cancentrle  to  direr  plated  itatar  oo  tnaida 
of  Bakailta  houalna,  Hoaalnc  tuanieter  1H*<  Bquara 
end  bella  1%’  aq  flhan  extandon  H'  z  0.1875  dia. 
IIl«i>  ipaad  ball  baaringi.  Capacity  5  to  10  mmf. 
ideal  for  motor  driren  high  frequency  ewecp  ftoerator. 
BRAND  NEW  . 


ndu  DC;  IW  BPM . tlO-M 

PM  Matan  Oaka  Tyaa  1T.5  rotte:  DC 

Alnieo  Raid;  10.000  rpm.:  dlmeutose  1*  x  1' z  I* 
load:  abaft  eztanalaD  Li*  dlaaatar  •.11R,,..$II.M 

PIOHIER  GYRO  FLUX  GATE  AMPLIFIER 
Type  12070-l-A,  oompleta  with  tubaa . IS7.SB  a*. 

AC  CONTROL  MOTOR 

A.  C.  BYNCHRONOUS  MOTOR  Type  RBC  tSM; 
VoIU  115 ;  Cyclea  00 ;  KI'U  t ;  Mfc.  HULTZER  CABOT 
KLBCT.  Approx,  alaa:  1%'  x  »%’  x  SH*.  .tll.OB  aa. 


10563  LELAND  ELECTRIC 

Oatpat:  US  VAC;  400  eyeU;  5-ptaaaa:  115  TA 
75  pr.  lapat:  U.5  VDC;  II  tm . tM.5< 


PIONEER  12126-2-R 

18  VoUa;  S  Pkaae:  400  cycl 
.OP.r.  INPUT:  17.5  Volt  DC; 


G.  E.  GENERATORS 

Oeneral  Baetrle  Type  S-ABB- 
aiJJS:  400  cyclea  out  at  US 
Tolta;  7.1  aiapa:  8,000  rpia.: 
alaa  6*  loaf  x  0*  dia. 


PIONEER  12117 

OUTPUT:  16  rolu:  400  cyclea:  0  roll  aiuperea,  1-  I 
Phaaa.  INPUT:  14  VDC:  1  amp . 121.00  aa.  | 

ALTERNATOR,  CARTER  | 

Mfg.  Carter  Motor  Co.;  omTUT:  7  VAC;  t.T  amp.;  | 
850  oyclaa.  and  195  VDC.  100  ampa.  ISFUT:  18.5  I 
VDC;  10.5  ampa;  8500  rpm . 140.50  aa.  | 

PE  21 1  LELAND  ELECTRIC  I 

Oatpat;  115  VAC;  Mnxle  Phaae;  PP  90;  380/500  | 
cycle  1500  VA.  INPUT:  15-18  VlXl:  91  ampa;  8000  ] 
KPM:  E»P.  VolW  17.5  I 

BRAND  NEW . $38.98  aa.  | 

PE  109  LELAND  ELECTRIC 

Oatpat:  115  VAC,  400  cyo;  ainxia  phase:  1.53  amp. :  * 
8000  RPM;  Inpat;  13.5  VDC;  19  amp . $85  00  | 

MG>0-75  ONAN  I 

Nary  Type  PU/ll  .  .  .  Oatpat:  US  VAC;  480  eye.:  I 
fltncle  phtep;  &.S  Rmp  rdo  S6  VDC  S.8  tmn.  J 

115/130  VAC;  00  eye.;  iliulp  pb«RP..  .$325.00  | 

MG  153  HOLTZER-CAROT  I 

Input:  14  V.  DC,  51  amps:  Oatpat:  115  rolls— 400  I 
cycles,  S-pbaae,  750  VA.  and  18  Volt — 400  cycle.  , 
150  VA.  Voltafs  and  frequanoy  reculated  $85.00  aa.  | 

PIONEER  12130-3-B  I 

Oatpat:  115.5  VAC:  1.15  ampa.  400  cyola  single  I 
phase.  141  VA.  Input:  10-30  VDC.  18-11  ampa.  ! 
Voltage  and  frequency  regulated . $75.00  | 

12116-2-A  PIONEER  j 

Output:  115  VAC:  400  eye..;  alngls  phaae:  45  amp.  I 
Input:  14  VDC  5  amp . $65.00  ■ 

10285  LELAND  ELECTRIC 

Output:  115  Volts  AC.  750  V.A..  3  phaaa,  400  cycle.  ! 
.90  PK,  and  18  volte,  50  amps,  single  phaae,  400  | 
cycle,  .40  PP  Input:  17.5  VDC,  80  amps.  cant,  j 
duty.  8000  KPM.  Voltage  and  Frequency  regulated.  I 

$05.00  j 

10486  LELAND  ELECTRIC  | 

Output:  115  VAC:  400  Cycle;  3-pbase;  175  VA;  .80  ■ 
PF.  Input:  17.5  DC;  11.5  amp:  Cont.  Duty  I 

$00.00  aa.  I 

PIONEER  10042.1-A  I 

DC  INPUT  14  VoIU;  OUTPUT:  110  VolU;  400  I 
Cyola  l-Phase;  50  Watt . ^.00  j 


400  CYCLE  MOTORS 

PIONEER:  TYPE  CK5  1  Phaaa;  400  cyolaa  $21.00  aa. 
EASTERN  AIR  DEVICES  TYPE  J41A:  115  V;  O.IA; 

7000  r  p.m.  Single  phaaa  400  oyele . SI7.80  an. 

AIRESEARCH:  U5V;  400  CPB;  Single  phase  8500 
RPH:  L4  amp;  Torque  4.0  In.  ea.:  UP  .M. 

JHO.OS  aa. 

EASTERN  AIR  DEVICES  TYPE  JMSB;  100  VAC: 
1  amp:  1  phaaa;  400  eyclea,  8000  Rl'M.... $12.50  aa. 
EASTERN  AIR  DEVICES.  TYPE  J3IBl  115  V.  400- 

lluo  Cycle.  Single  Phase . $12.50  aa. 

AIRESEARCH:  AC  Induction.  100  V;  I  Phase.  480 

Cycle.  1  II. P.;  ll.OOU  UP.M;  8  amps . S70.SS  aa. 

AIRESEARCH:  AC  Induction.  100  V:  I  Phase,  400 

Cycle.  11  H  P.  8500  IIPM:  1.5  amps . $25.00 

Elaetrla  Matar:  PNT— 1400— Al— lA  Serial  No.  M7, 
108  V.,  400  Cycler,  3  Phase  Kearfott  Co.,  Inc. 

$17.50  aa. 

SERVO  MOTOR  10047-2-A;  2  Phaio; 
400  Cycio,  with  40-1  Rstiuction  Goar 


SINE-COSINE  GENERATORS 

(Raaalvira) 

Diehl  Type  FJC43-I  ISlnfla  Phaae  Rotor).  Taro 
stator  wlndlnaa  90*  apart,  prorldaa  taro  outputa  equal 
to  tha  Mas  and  ooalns  of  Um  angular  rotor  dlaMiioa- 
mant  Input  roltaga  US  rolta.  400  cycle.. $30.00  an. 
Olahl  Tyga  FPE-43-1  sanm  as  FJE-43  t  azeept  It 
supplies  maximum  stator  roltaga  of  330  rolls  with  US 

roLu  aralleil  to  rotor . $25.00  an. 

Arma  Raaaivtr  Tyga  213014:  equal  In  alas  to  alio  5 
synchro;  55-00  cyelay  single  phaaa  primary,  I  phase 
tecondaa  . ^.50 


VOLTAGE  GENERATORS  (RATE) 

ALNICO  MIDGET  D.C.  VOLTAGE  GENERATOR 

Type  B-S5-D  . $17.50 

ALNICO  MIDGET  D.C.  VOLTAGE  GENERATOR 

Type  B-44-D  . 017.50 

A.c:  GENERATOR:  8T  V.,  30  Cyo..  l-Pbate.  .015 
Ampa  Type  PM-1,  1100  R.P.M . $15.00 


SYNCHRONOUS  CAPACITY 
INDUCTION  MOTOR 

•Mfg.  Baetrrn  Air  Derlcea;  l/40th  IIP:  HIngle  1*haso; 
Current  .7  airiperaa;  115  VAC:  00  Crete  3800  IIPM; 
HIraft  length  3 '4*:  linpeller  cooled:  locludea  atartlni 
rrmdenrer.  BRAND  NEW . $8.M 


SYNCHRONOUS 

SlUYNS 

110  Tolt,  80  oyele,  braaa 
caaed.  approx.  4*  dia.  x 
6"  lont.  Mff.  by  Diehl 
and  Beodlx. 

OuanHtlaa  AvallabM. 

REPEATERS  . 

TRANSMITTERS  . . 


SMALL  DC  MOTORS 

DELCO  #5072000:  17.5  VDC:  11.75  rpm . $15.00 

DELCO  *5000750:  oonatant  speed;  17  YDC:  100 
ItPM:  bullt-ln  reduction  geera  and  gorernor. 

$17.50  an. 

J.  OSTER:  serlaa  rarcrsibla  motor;  l/SOth  IIP.: 
10,080  RPM;  S7H  VDC;  t  ampa;  SPERRY  *808000: 

approx,  alaa  1%*^  x  8Vi^ . $7.50  SO. 

(Approx,  rlxa  ...  4*  long  x  114*  dial.) 

Ganarnl  Elastrla  Type  1ABIOAI37:  17  Tolta,  DC;  5 
ampa  t  oa  InelMa  torque;  $50  RI>M.  shunt  wound;  4 

leads;  reranlbls  . 111.00  aa. 

Gaaaral  Elaalria.  Mod.  SRAlOFilS:  11  oa  Ineher 

torqua  11  DC,  50  RPM.  1.01  amp . tl$.0O  aa 

Gaaaral  Elastrk  Tyga  SBAIOAiUC:  H  TOiU  DC;  $ 
ampa  I  oa  Indies  torqqut;  145  RPM;  shunt  wound; 

4  laada;  rarerdUe . 111.00  aa 

GENERAL  ELECTRIC  DC  MOTOR  Mod.  SBAI0AJS4. 
IsO  r.p.ra.;  85  amp;  11  oa-la  torque;  ITV  DC. 

$11.10  an. 

2V«  H.P.  MOTOR— Mff.  LEKO-TfMVrLLB  Co:  Type 
14S4-MO;  14VDC;  4000  KPM;  100  amp . 130.00 


AUTOSYN  MOTOR  TYPE  1 

III  VAC;  80  cycle:  1-phaae;  DR.  *  CB  4179  Foot 
Mounted:  Mfa  Bandix  Arlation  Corp . in.SO  aa. 


SELSYN  GENERATOR 

Gaaaral  Elastrla  MOO.  UlSMl;  115-57.5  Volts  400 
Cyola . 172.50  aa 


SYNCHROS 

AUTOtVN  MTR.  KOLLSMAN  Typo  8403  ;  31  VAC; 

SO  eyelo;  aingla  phase . 122.50 

AUTOSYN  MTR.  BENDIX  Type  «H1;  11  VAC: 

60  eyole:  ainde  phaaa . 122.50 

SYNCHRO  TRANSMITTER,  KEARFOTT  Type 
R-lll-lA-A  Rotor:  lo  Volts;  atngls  phaM;  Stator: 

11.8  Volta;  S-phasa:  400  o^s . $21.00 

MICROSYN  UNIT.  Type  IC-OOO-A . $36.00 

IF  Sgeelal  Repeater  (U5V-400  Cy.) . $l$.00  ea 

2JIF  3  Geaerater  (115-400  eye.) . $10.00  oa. 

OCT  Caatral  Traaalanaar:  00-60  Volt:  80  Cy.. 045.00 
SF  Malar  U15/M  Volt— 00  eya) . $45.00 


115  VOLT  GENERATORS 

Rhgi^Be  Brand  itew  MeUpat  ganaretora: 
S*  pfl  US  VAC;  0.4  amp;  1000  watts: 

idngla  pha^  800  eyelaa  1400- 


t/D6  DWaraatlal  Gaaaratar  (00-04  roUs^-IM  ore.) 

TRANSMITTER.  BENDIX  C-7t24t:  llS^cdc'oO 

Cycle  . $25.00  aa. 

Dilhrantlal— C-78S49;  115  V.,  60  Cy . $0.00 

SN  MOTOR  (115  VoKa/OO  Cycle) . $22.S0 

REPEATER.  BENDIX  C-7S4I0;  US  TOIL  80  CyeU 
887.8#  ea 

REPEATER.  AC  tynehraMnu  115  V..  60  eyula 

C-rS80S  . $15.0$  ea 

REPEATER.  DIEHL  MFG.  Na  FJC  22-2;  115  Tell; 

400  Cy. ;  Beeoodary  90  V . 127.10 

IB  GENERATOR  (IIS/N)  50  eyclea . fil.M 

70  Oyaehra  Geaerater  (116/90  rolt;  00  cy<de)..|7f.00 
SB  tywehre  Beeerater  (115/90  rolt:  00  oyele).  .000.00 
SDB  tyaehre  DHNreatlal  Beaerater  (90/90  yolt;  60 

arele)  . $80.00 

2-JF5.J  Baleya  CaatrN  Traaafaraur;  105-58  VoIU; 

00  (^)e . $S0.0(i 

SJDSHAI  SeltyB  Beaaratar;  115-105  TeRa;  OO^^je 

2JIFI  GENERATOR:  US— 57.5  Tolt;  400  eyela  ' 

$12.1$  aa. 

2JIHI  DIFFERENTIAL  GENERATOR:  57.8—57.6 

Volt;  400  cr^e  . $12.50  aa 

2JIBI  COliTROL  TRANSFORMER:  5T.8-8T.5  ToR: 
400  cycle  . $7.5$  oa 


MICROPOSITIONIR 

Sarbor  Calaiaa  AYL2  2I$3.|  PtIarliaO  D.C.  Ratay: 
Donbla  Coll  DUfcrenUal  aaMtUre.  Alnieo  P.  M. 
Polarliad  Odd.  14V  eontaeU;  .5  aowa;  IS  V.  Uaed 
for  remote  poaHlonlna  ayncbronlilBa  central,  do. 


BLOWER 

Eeatem  Air  Dertoce,  Type  2S1R;  115  toH;  400-1800 
Cyole:  alnole  phaae;  rariabla  frequanoy:  eonttnuoua 
duty:  L.  B  R  #1  blower;  apiwoa  12  ea  fL/mlig 


PIONEER  AUTOSYNS 

AY-1 . 28  Volt— 400  Cyole . 

AY-5 . 16  Volt— 400  Cycle . 

AYrO  . 

ATO— 08  Volt— 400  ere . 

AYSOD-28  VoU— 400  eye . 

AT14D  . 

ATI4  . 

AYlO-tO  Tolt— 400  ere . 


..  $12.50 

.$4.05  ea 
$28.00  ea 


MIDGET  TYPE 

NT-4  WILLARD  4V.  STORAGE  RATTIRIES 
Dry  CharBoB 

*X  5  Amp- Hour  retinc.  Trana- 

parent  plaatle  onaa  IHZK:  5H* 
*  1-13/00*  z  1%*.  Weight  ap- 
prox.  Ui  Ibe.  Usee  atandard 
%iiii>t  I  I  electrnlyta  Regularly  llsU  at 

Xl  I  I  I  FI*  '**’  <»cb'  '*0*'*' . <8«*- 

1*1'  anaa>i4 . 02.4g  aa;  Fsnr  far 

L  I  $0.50;  Oasatitlsa:  36  ar  aitrs 

$1.05  aaah. 


PIONEER  TORQUE  UNITS 

TYPE  12808-l-A:  Contain  CK5  Motor  eouplod  to 
output  shaft  through  115. 1  gear  reduetloo  trala 
Output  shaft  coupled  to  antosyn.  foUow-np  (AT43). 
Ratio  of  output  abaft  to  follow-up  AjUnyn  la  15.1. 

I  $70.00  aa 

TYPE  I2S04-3-A:  Sams  as  llOOO-l-A  cioapt  It  baa 
a  30:1  ratio  between  output  abaft  (uid  fellow-ap 

Auto^ . . . $70.00  aa. 

TYPE  I2S02-I.A:  flame  aa  IfOOO-P-A  exeept  It  has 
baaa  mouoting  typa  eotar  fbr  motor  and  gear  trala 


BENDIX  AIRCRAFT  TYPE  GENERATOR 

B-mdlz-EeUpsa  Ariatton;  iypa  1135  .  .  .  Coanlar- 
e  ookwlat  rotatlOD.  Spaad  im-4500  RPM;  20.5  VDO 
4*  15  A.  A.  Two-Brush  ball  baartag  ganarator  anit- 
able  for  any  appUoation  whsra  28  toll  output  Is  gg- 
qulred.  Flald  and  armature  tape  for'  adlnatmeot  of 
roltaga  from  IS  ta  IS  aoRa . NEW  SI0.00 


ImmediaiB  DeUvery 

ALL  EQUIPMENT  FULLY  GUARANTEED 

All  pricaa  not  FOB  PoaoBaiM,  Ctrilf. 
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MICROWAVE  COMPONENTS 


THERM. STOPS 


MAGNETRONS 


SEARCHLIGHT  SECTION 


10  CM  R.F.  HEAD 

CMipItt*  R.F.  H*aR  inR  Matfalatw  M 

KW  Peak  R.F.  at  3RM  MC.  PalMr  MNart  I2KV 
aalM  at  12  Ama.  ta  aiatMtraa  at  .t,  I.  ar  2  ailora- 
MC.  tfaration  at  duty  eyela  at  .001.  Ualt  raaalm 
nSV.  400-2400  CyclM,  I  phaM  «  3.SA.  Aba  24-20 
VOC  •  2A.  External  tync.  PuTm  at  120V  Raa’d. 
Brand  Near.  CaaiaMa  with  aahaaiatia  and  all 

tubaa  . tBTS.OO 


RADAR  SETS 


MICROWAVE  MIXER 


10  rm.  irttb  a  rantc  of  4.  10, 
and  lUJ  mllcn  PHI  preaenta- 
Uoo  on  a  8  inch  wrcca.  380 
dao  rntatian  at  antenna  with 
a  pattern  8  <lef  In  borla.  and 
18  dcf  In  ran.  plana  Oper- 
eonabta  of  followini;  antenna, 
r—rerT,  PPI  unit,  aoceaaory 
nwer  unit . POK* 


CV-I2/APR.8:  Warepulde/mlxrr  unit,  4000- 
8000  me.  Ilnlined  for  um  with  ndirrawara 
reerirrr.  lion  pick  up  loop  for  eoupllnf  to 
IlfhtliouM  earity  local  oicfllator.  HP  Input 
!•  to  I"  1 1*  wareculde  (cootant  flame).  Out¬ 
put  (thru  Inll  xtl. )  la  from  atandard  50-obm 
coax  connector.  Brand  new,  complete  with 
cryMal.  Ae  ebown . ISS.OO 


Amla  Bend  with  prewiure  flW^ 

RG48/U  Waveguide 


Portable  radar  with  typa  PPI, 
"A",  or  “H”  Rcopa.  FtoqueDcy 
ia  Approx.  .1000  Mea.  S  rancea: 
3,  IS,  and  45  milea.  Operataa  from 
llSr.  60  cycles . IBM 


10  cm  radar  for  nae  on  amall  aurfaee 

^  craft  for  Sea-Bearch  uaa.  Max.  rame 
80,000  yards,  nritb  an  aocuraey  of  100 
yards  ^  1%  of  rania.  Bearing  ac¬ 
curacy  3  drgreea.  Operataa  fram  115 
VDC  Complete  Equipment,  Brand 
new.  In  orlflnal  matched  seta  9 . 1150.00 


Portahlt,  UghtwaUbt,  10  cm  aat 
»ilb  rangea  of  4  and  30  Ml. 
I'resentatlon  b  on  S'  "A”  Beene. 
Operates  from  115V,  50-00  Cy. 
Ideal  for  laba,  Claiarooma,  and 
small  buata  . MM.OO 


PULSE  TRANSFORMERS 


GE  XK-2449A 

Primary;  0.33  KV,  so  ohms  Imp. 
■BJBH  Secondary ;  38  KV,  450  ohms 

Pulse  length:  1. 0/5  naee  •  835/130 
PPS.  Pk.  Power  Out:  1,740  KW 
Bifllar;  1.5  ampe  (aa  abown) . . . I62.M 
BE  FK-2748-A.  0.5  uaeo  9  1000  Ppa.  Pk.  Pwr.  out 
b  31  KW  Impedance  40:100  ohm  output.  Prl.  rolta 
1.3  KV  Pk.  Bee.  rdu  11.5  KV  Pk.  Bl&lar  rated  at 

l.S  Amp.  Fitted  srltb  magnetroo  well . ISI.M 

K-2745.  Primary:  3. 1/1.8  KV,  SO  ohma  Z.  Secondary: 
14/11.8  KV  1035  obma  Z.  Pulse  Length:  0.15/1.0 
usee  •  800/800  PPB.  Pk.  Power  100/150  KW. 
Bifllar:  1.3  Amp.  Haa  "bollt-iB"  magnetron 
weU  . I42.M 


’PRICE  ON  REQUEST 


•  AIA*  •  APN-1*  •  MK  IV 

•  ABA-1  •APN-2*  •MK10 

•  APA-9  •  APN-3*  •  SCR  545 

•  APG-5*  •APN-4*  •  SCR  515 

•  AP6-15*  •  APN-7*  •SCR 585 

•  APQ-13*  •  APH-9*  •  SG-1 

•  APS-2*  •  APH-19*  •  SJ-1 

•  APS-3*  •  ASB-7  •  SO-8 

•  APS-4  •  ASD*  •  IFF 

*Major  Compoaents  and/or  Spare  Parts 


mounUng,  With  VO40  flangea . aatk,  {I7.M 

Bulkkaad  Faad-thni  AaaamMy . IlS.OO 

Praaaura  Qaapa  Saetlaa  15  lb.  gauge  and  praaa  ^^a 

110.00 

Praaaura  Gaaga,  15  Ibe.  . .  •  -  •  -iU.M 

OlraeMaaal  Caupiar,  UO-40/D  Take  off  Mdb.  -117.50 
TR-AT3  Dapbxar  aeotion  for  abnee  SS.M 

Wauafulda  Mian  IF*  long  eboke  to  oosar  45 

tyrtat  *  114'  radlua,  00  dag.  band . . S4.W 

Wavaaalda  taetbR  IH  ft.  long  fflyer  plated 

choke  flange  . M.7i 

Rotary  Jain  eboke  to  eheke  fflth  deok  mowtt^ 

M  degree  ellwwt.  "K”  er  •'H"  plane  IH'  n^m 

SI2M 

45  desrea  twist . 18.00 

MIerowave  Raoelyer,  5  CM,  SenottlTity:  IS-lSa  Watte. 
Compile  srith  L.O.  and  AFC  Mixer  and  Waeegulde 


.fT:. . . mM  I  raiA . fiuoi atus/mA/u . .$a7j«  |  Sieo^'m/w  di^  a^^.f 

•  7UA/9 .  1«J«|417^  (SffWfy)..  17J0  ■ 

MAIL  OaOMS  PROMmV  FlUID.  AU  PRICES  V.O.t.  NEY  YORK  CITY.  SEND  M.O.  OR  CHECK.  ONLY  SHIPPINO  SENT  CO.D. 
RATED  CONCERNS  SEND  P.  0.  AU  MDSE  SURJECT  TO  PRIOR  SALE  AND  PRICES  SURJECT  TO  CHANGE  WITHOUT  NOTICE. 
PARCELS  IN  EXCESS  OP  SO  POUNDS  WIU  RE  SHIPPED  VU  CHEAPEST  TRUCK  OR  RAILEX 


ELECTION  ICS 


Mil  2t 

rC  71  CM  2t 

BO  «ft  14 

0^t2t  11. 

ftp  171  It 

DM  2tt  12 

1  L«m  riit«r 
t  UMft.  lRc*ll«nt 


SEARCHLIGHT  SECTION 


131  Liberty  St.,  New  York  7,  N.  Y.  Deo tflETM Choi.  Rosen  Phone:  DIqby  9>4124 


POWER  TRANSFORMERS 


D.C  RELAYS 

CR179U114AS 

flPRT— 50  Amp  CootrMta.  Op«tci 
rrom  U-M  TOC.  CoU  Bm.  SOO  Otapu. 
CompleUIp  wirliwpd  t>  truupumtt 
DiAMio  esa*.  whlob  may  b*  nootad  for 
adJuMPMiita.  . SI.SO 

GI  #CR27«1B1U¥r> 

flame  aa  aboaa.  except  additional  tarmiaal  tmofllit 
out  from  oontaet  arm . t>J4 

GE  #Ct27«1.ri00DS 

DIffarential:  DP8T.  Norm.  open.  Dual  eoll.  ISOO 
ohms  per  ooU — IS  Ua.  Operatlnf  Currant.  Cantaats; 
*0  Amp . SI.J5 

GE  #CR2791F100G3 

flaaie  aa  abore.  except  baa  extra  lA  oontaot.  Rated 
S  Amp.  . 12.35 

GE  #CIU7«1D101F3 

All  Oeramlo  Insulation,  DPDT,  OoU— ISVDC.  100 
Ohms  OCR.  Contacts  deRtned  for  fast  operation. 
Rated  at  5  Amps . $1.25 

GE  #CR27«1B10«JS 

SPOT.  5  Aim.  contacts.  Coll  rated  IS-SOVOC.  ISO 
Ohms  OCR.  Contaru  are  daslcnsd  for  fast  operation, 
and  eneloeed  br  clear  plasUo  eorsr . $1.35 

GE  #CR27«1B10«C3 

RPDT.  Dual  Cimtaets  wlU  baadle  $0  Ampa  CoU:  11- 
2IVDC  135  Ohms  DCR . $1.25 


INVERTERS 

PE-2IS-H;  laout:  25/20  vde,  92  amp.  Output:  IISv. 

350/500  ey  1500  volt-amperes.  NEW  . $37.90 

PE-206:  Input:  28  vde.  36  ampt.  Output:  50  v  000 
cy.  500  volt-amps.  Dim:  I3'x5'/4''xl0</t'. 

New  . . 522  50 

NAVV  COR-2IIOO'';  Input  22-30  VDC/7S-60A. 
OUTPUT:  II5V/400  CY.  I  KVA/0.7A.  RPM:  4000. 
With  ceuplint  prevision  for  motor.  Brand  New. 
Oripinal  pachlnp  . $150.00 


S3! 

CT-ISA  OOOVCT  JiOA  OJV/M,  OJV/UA .  2.0$ 

CT-303  1050  tOIHA.-02SV  iTi  MA.  MV  •  4.5A 

_ 2a2.5V/3A,  5.1V  IP  SA .  $.00 

CM  02$  SOOVCT  .MOA  OJWT/^O. 

CT-m  lOOOV  .ISOA  2.5/S^/Soo  '.:"  oiS 

CT-On  UOV  .200A  II/.20L  5V/10. 


CT-387  OOOVCT  AiO  A 

CT-403  150VCT  AM  A 

CT-031  OOOVCT  AOOA 
CT-450  SMVCT  M  MA 

CT-tn  iOOVCT  00  MA 

CT-443  5MVCT  7$  MA 


0.1VeT/SA . I.M 

150A  2.5/12.  MAIOO _  9A1 

200A  ll/.20k.  SV/10, 

2.|7ia .  4.M 

OiOA  5VCT/SA .  2AS 

OMA  SV/M . 2.7$ 

000  A  $V/1A,  OAV/OA  4Af 

MMA  5JV/1.1A.5V/1A..  145 

M  MA  $V/1A,  0.  V  OA  . .  4.M 

TOMA  5V/2A.1  CT/IA,  •** 


SELENIUM  RECTIFIERS 


1  Amp. 

2  Amps. 

2  Amp«. 

4  Amp*. 

5  Am|M. 

It  AmDt* 

12  AmD4. 

2t  Ampt. 

24  Ampft. 

St  Ampft. 

St  AmM. 


EE-89  REPEATER 

Extends  range  of  EE-t  field  phone  up  to  20  miles  of 
dry  or  wet  wire  operation.  J'Ixtr«>nH*iy  niggH,  p4>rt- 
aue  and  lightweight.  Ueea  hyhritl  roiU  and  V.T. 
AmpUfler.  with  extretne  long-Ufe  c^i^ractfristh'a.  Itran  I 
new.  complete  with  tube  and  tech.  oniv. . 

$12.75  EACH 


HELMHOLTZ  PHASE-SHIFTER  »2-7ooo 

Rtatcr  consists  of  4  luupn  oriented  at  in)  depiren  to  nu-h 

other.  Total  statnr  imluctance  is  4051  It.  Rotor:  105*11.  D1512S1 

Total  pttaee  slilft  0-360  dep.  lK-»lxnefl  for  ranuc  unit  of  M-74715S7 

■CR  *«» .  3.95  each 


CRlOfOClMDJ  . - . „ 

TEST  ACT  |.IM  For  taatlno  $74-N.  AJ|C 


_  _  .JV/MOMA  $45 

CT4$A  550  I  t5tV/.55A,  2.5VCT/tA.  tJVCT/lA  545 

CTT-501  t5tVCT/20tMA.  SJV/tA,  t.^/SA .  540 

CT-444  2Jt-5-210V/40SA,  5V/1A.  SV/24A . 3.45 

niamosst  Trastafarswara— lltVM-50  cfls  Inpsst 
Items  RaUmt  EaoK 

PT-Mt  over  •  ItA  MKV  Toot . $22.10 

rT-157  4V/15A.  24V/2.nA .  2.N 

rr-in  ov/asa . n 

n-524  5A$A/21A.  2s7.7fV/CAA  .  U.M 

PT-tM  2aMV/2AA.lSV/lA.T.2V/TA,t4V/UA, 

_  t4V^ .  . ’  . SAS 

PT-451  t.lVCT/lA.$VCT/3A.  tVCT/lA .  540 

Q-55-2  7.2V/21.SA,  S.5V/O.UA.  iV/SA,  IV/IA.  S.M 

PT-»“  $A/2AA,  2a2AV/TA  4A> 

PT-A27  2.SV/24A,  TV/7A,  TAP  2.tV/2.SA,  IS 

_ NV  Ti4t . !..  .  154$ 

FT-50S  C.lV/lA/7$0VTasl .  I.M 

PT-ni  4.$AV/.$A,  TV/7A .  2.U 

PT-59S  2iSV  A$A.  MKV  Tool .  24.M 


IV/24A,  TV/7A,  TAP  2.tV/2.iA.  II 
NV  ti4t . . *... 


/lA/7MVTasl 
V/.$A,  TV/7A 


ipuolal  Pit.  Trasssfurwiara— 51  ops 
■  Itoms  PrI.  Volta  Oaoawdarlaa  Prtca 

OTP -370  2M'445  3i2.IV'5A,  SNV  Taat 

1.SV/1SA .  I.N 

STP-llA  2MV  2x40V  45A,  2aSV/«A 

12.tV/lA . .  4.55 

«TP-005  2MV  24V/t.5A,SV/lA,C.IV/lA. 


S.SV/1A .  $45 


400  CYCLE  TRANSFORMERS 


VOLTAGE  REGULATORS 


CARBON— eiLI  TYPES 

LELANO  TYPE  “A";  Coll:  $45 
Ohms.  Current  lOR-llt  MA. 
Heg.  Refiiatance:  1.5*  2. 5  ohma 
with  1.2-S.S  Ampa.  For  It  V. 

LELANO  TYPE  Volta  In 

21  .10  V.  Volt  (hit:  III  25  V 
IH'.  at  a  A 

LELANO  TYPE  *X*':  ttpee.  VK 
WOO-  2  C.  Input:  22  lU  VDC 
('oil;  mo  SI  A.  Output:  10  V 
M  1  7 

WEBSTER:  15x025;  Phllco  451- 
1085  Input:  21  80  V.  DC. 
Output;  18  VDC/4.75  A. 

Price,  Any  Modal . .  .  . 


$2.25  ao. 


GN  35  HAND  GENERATORS 

BRAND  NEW.  IN  ORIBINAL  CARTONfl.  WILL 
DELIVER  5  V  •  2.5A  AND  325-355  V  #  IW  MA 
OR  It  V  I.29A  AND  3aO-4M  V  •  70  MA.  LUfl 


OR  15  V  I.29A  AND  3aO-4M  V  •  70  MA.  LEflB 
HAND  CRANKO.  A  OREAT  VALUE . II7.M 


CIRCUIT  BREAKERS 


2.1V/ 

P/O 

.  545 

/lA .  S.M 

sal  .  4.55 

/12ACTtV/2A...  345 


HEINEMANN:  OIA,  $345  V  —  Inaulated  for  5005  T. 

Hrparaie  Tlnls.  for  roll  and  ountart . SI.M  | 

•  lilt  M.7:  T  A.  14  VDC  8i:h  OSHMO  T-1 . fl.M 

XAM  ISI4.I00:  IM  Ampa,  $4  VDC . |l.U 

0AM  1514-10:  M  Amus  24  VDC  .  $1.40 

CAM  lOIO-.l:  500  MA.  1000  VDC.  Curve  S.  HC8 

O3HD00A-50  . 12.M 

•Cfl  c3HtOa-IO-S:  40  VDC,  10  Ampa . 11.10 


MAIL  ORDERS  PROMPTLY  FILLED.  ALL  PRICES  F.O.B.  NEW  YORK  CITY.  SEND  M.O.  OR  CHECK.  ONLY  SHIPPING  SENT  C.O.D. 
RATED  CONCERNS  SEND  P.  0.  ALL  MDSE  SU3JECT  TO  PRIOR  SALE  AND  PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE. 
PARCELS  IN  EXCESS  OF  20  POUNDS  WILL  BE  SHIPPED  VIA  CHEAPEST  TRUCK  OR  RAILEX. 
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SEARCHLIGHT  SECTION 


Micro-Wav« 
L«voi«  Fr«4.  Meter 
375  to  725  MCS 

Uodtl  T8-lt7/t]  U  »  eooinet, 
Klf-oaRUlaed,  tatuiT  pow- 
rred,  prwUloB  (A  1  Ma) 
frrquMKjr  oiMar  wUeti  pro* 
fidM  gulek,  MOunU  nad- 
>nn  U«qiilr«i  a  aUadard 
iTJv  “A"  aod  AST  "B"  bat- 
um-  Haa  P.l  lOB.  ttaa 
«altah.  Coatalna  MardUr  aoa- 
dnietad  H1-“Q"  raaonatar 
*  aiUi  amapa  'Q”  of  PMO 
•orldiia  dlraetlT  lata  dataelar 
,  tabaTutaa  P6T.  Le«  aod  MM 
Tnbta.  CaapM.  paw  wttk 
Inat.  book,  ptaba  aad  aare 
Ut  ar  mtbaa.  taaa  battariaa 


HIGH  VOLTAGE 
OIL  CAPACITORS 


PLUXMETER 

Utad  ta  eallbrata  flald  ftnoatb  or  namau  from  MP 
ta  4000  eauai  and  Indleata  palaritr.  Proba  baa  pap 
of  BaaatlfuUy  bniu  la  hardwoad  aaaa  wnh 
blnpri  earar.  iMtrnnHana  far  oparatton  an  nndar 
alda  ar  oarar.  Haa  lt%  x  (  x  i  la.  Idaal  far  lab  and 
aebani  uaa.  Naw.  An  axeaptlanal  ralna  at. . .  .ttP je 


G.I.  Serve 
Amplifier 


RADAR  EQUIPMENT 


CRYSTAL  DIODE 

SflTanla  INtlB.  ladlTldiiaUr  boxad  and  paekad  In 
laadad  faU . 13.00 


HIGH  POT  TRANSFORMER 

Hlph  VaHapa  Traaa.  Waadnahauia  Pil:  111,  00  ar.. 
Baa:  It.OOO  C.T..  60  MA.  Ckxxl  far  Hl-Pot  taat 
tat  upi  C.  T.  osprouadad . OSO.IO 


INVERTERS 

Oaaa  M-G.-OIOH.  Nan  tm  PU/lt.  Input  115/100, 
00  ay..  I  Pb.  Output;  US,  400  ay.,  1  Ph..  l.lKw 

and  06T  DC  at  4  ampa.  Naw . 0200.00 

Oaaa  M.Q.^S.  Nan  typa  PU/11  bpoO;  115/130, 
60  oy..  1  Pb.  Output:  115.  480  ay..  1  Ph..  5.0  ampa. 

and  16  TDC  •  S.S  Anwt.  Naw . 0125.00 

Ulaad  Ilaa.  Ca.  PBIOPA.  Input:  lODC  at  10  Ampa. 
Ouw:  80V.  500  ay.  1  Ph..  455VA.  Naw.. ..012.50 
G.C.  J0I00I72.  Input:  18DC.  Output:  115,  400  ep^ 

1  Ph.  1.5KVA.  tiSm. . tS2.jf 

G.C.  SASI3IS5IIA.  Mndal  IIU.  Input:  18  DC.  Out¬ 
put:  115,  400  ay..  1  Pb.,  1.0  KVA.  Bapulatad. 

^01^  . .  ^ 

Elaar*  *7406  'it  iVoAC, '  60'  ey.V  l'  M  14 '  AaU. 
Naw . $80.00 


Telred  Frequency 
Standard 


lOO/lOOO  ka  enatal,  multlTlbra- 
tnr  and  harmanlo  ampUllar. 
Callhrataa  with  WWV  and  pra- 
ridaa  1000,  100,  and  10  ks 
ebaek  palnu  tnm  100  la  45.000 
ka.  ll^V;  00  eycla.  Naw  with 
Inatniotlona.  020.50 


TS-47/APR 
Test  Oocillater 

Prnrldaa  eaUbralad  CW,  mad. 
ir  pulaa  dpnal  aauraa  rrmn  40 
M  500  mo.  Oparataa  on  80,  115 
or  180  V.  from  50  to  1000  ry. 
or  batten  awlr.  Naw  with 
taob.  manual,  $260.00 


DYNAMOTORS 

Nan  typa  CAJO-21 1444.  Input:  105  Ca  ISODC  Out¬ 
put:  tlther  16DC  at  M  ampa.  or  ISDC  at  40  ampa 
Hadlo  ftltarad  aad  oomplate  with  Una  awlt^ 

Typo  PEMCM.  For  eCR-5ti  Brand  new  In  oraraaaa 
eaaaa.  Haa  wide  band  Input  and  output 


AMPLIDYNES 

G.C.  8AM2IJJ7.  Input:  ITVDC.  Output:  60TDC. 
ISO  Watu.  4600  RPU.  Tjit  HQ-lT-a  New.  .$34.50 
Ediaan  SAII3INJI8A.  Input:  »VDC,  44  Ampa. 
8300HPU.  Output:  OOVDC  at  8.0  Ampa.  580  Wattn 

Naw  . $12.50 

O.E.  8AM3INJ8A.  510  Watta.  T500  RPIL  Input; 
ITVDC.  Output:  60VDC  Welcht  S4H  IlM....$al5e 


MODEL  AN/APA-10 
PANORAMIC  ADAPTER 


REPAIR  PARTS  FOR 
IC-S4t  RECEIVERS  (H,  K,  L,  R,  Only) 

Aim  BC  114  Uodala  F.  K..  Cotla  far  ant.,  r.f.,  dot., 
oaa.,  I.F..  a.w.  oaa..  xtal  llltara.  4  aanc  eond.. 
roL  oonla.,  ate.  Write  for  oomplate  Uat  aad  flaa 
dlaaram. 


SMALL  D.C.  MOTORS 

G.C.  58A501.J2A.  Armature  ITVDC  at  8.S  Ampa 
Field  OOVDC  at  ISA  RPlf  4000.  H.P.  0.0, 

New . $27.W 

Oitar  C-7-5.  27.SDC.  l/tOHP,  SOOORPM.  Shunt 

Wound.  Naw  . OOJO 

Daniare  Ca.  ELBG.  t4VDC.  40-1  pmr  ratln. 

For  typa  R-4  fntarralmnatrr.  Naw . M.75 

G.C.  $BBY47ABI2.  14  H.P.  Perm,  llaf.— 1  amp, 
ISOV.  ITIS  RPU.  Naw . 022.50 


SCR-522  EQUIPMENT 

Complete  BC-614C  reaelTara  and  BC-61SAM  Traaa- 
mlttera  laoludlna  mountlnx  raoka,  pluia,  aonnaatara. 
P.B.  MC  dynamotor.  Brand  naw  aquipmant  with 
Inatruatlon  mantiala 


400  CY.  BLOWERS 

WaHlayhauta.  Type  FL.  115V,  400  ay..  O.TOO  RPU. 
Airflow  1TC.F.)L  New  . $0.75 


MULTI-CONDUCTOR  CABLE 

00-115.  Slnek  IXItlS.  Bulk  0  eondnetor  No.  M 
A.W.O.  Btiandad  tinned  copper  plaatlo  Inmlatad. 
oolar  eodad,  tinned  eanpar  brafdad  ahiald.  Flaamnol 
iMfcated.  Made  by  O.TL  AralUbia  1000,  1500.  1000 
nTieala.  Prloa . $.15  Ft 


SYNCHROS 

Fard  lart.  Ca.  Synchro  DUTarentlal  Qanaratar.  Uad. 
8  Typa  58DO.  M/MV.  400  ay.,  Ord.  Dr.  ITSOlE 

Naw . $C2J0 

Armar,  Synohro  Differential  Oenarator.  Typa  6Da 

Naw . $00.00 

Hobart  Mff.  Co.  Synchro  Dlfferantlal  Synchro  Typa 
XIZ  115V.  60  oy.  Naw . OOJe 


ProvMM  4  Typea  of  PraaentetlpH: 

(1)  reneremk  (2)  Aerel 
(3)  OaciUnsreehlc  (4)  Otallluacoelc 

Uaalxnad  for  uaa  with  reoaltlny  aquipmant  AN/ 
ARR-r.  AN/ARR-5,  AN/APR-4.  SCR-58T  or  any 
reaalrar  with  I.F.  oT  455  ha.  5.1ma  or  80mo. 

With  11  tubm  Inoludlna  8*  aaopa  tuba.  Coniattad 
for  operation  on  115  V,  60  oyola  aouioe. 

Price . $241.00 

Oor-t  Coat  $1800.00. 

AN/APA-10  80  Papa  Tach  Manual . $9.7$ 


TRANSMITTING  MICA 
CAPACITORS 


HIGH  QUALITY  CRYSTAL  UNITS 

Waatam  Klaotrle  —  typa  CB-IA/AR  In  boldara.  14' 
pin  maeliia.  6>lO-6350-6$T0-64T0-6410-66T0-6O8O- 
71TO-7S50-fS80-rSM-T480-T580-9T10.  All  funda- 
mentala  In  KC . ....01.25  Saab 


LAMf  QUAMrmtS  IH  STOCK 
WKITI  FOR  US7 


TERMS:  RoteO  Cencerm  Net  30.  FOB  Brewi- 
vllle,  Naw  York.  All  Marchendlcc  Owerenteeal 
Pricea  Subiect  ta  CNenee 


SWEEP  GENERATOR  CAPACITOR 

Hlfk  apaaO  ball 


1  K.W.  MODULATION 
TRANSFORMER 

R.CA.  Broadoaat  Type.  Primary 
15.000  ohina.  Secondary  5.080 
ohma  0.8  KVA  audio.  Dede^ 
for  888  clam  B  modulation  ta  two 
8SS’a  la  final  arapUOer.  Slae  1114 
X  814  X  18.  Walriu  143  Iba.  Typo 
888T7T-501.  Pilea.  naw . W/M 
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SEARCHLIGHT  SECTION 


LEADING  SUPPLIER  Of  ELECTRONIC  S  ALRCRAEJ  EQUIPMENT 


INVERTERS 


SYNCHRONOUS 

MOTORS 


1 10  Vk  60  Cycl* 

HAYDON  TYPI  1«00,  1/240  MM 
MAYDON  TYPE  1400,  1/M  MM 
HAYDON  TYPE  1M0,  4/5  MM 
HAYDON  TYPE  1M0,  1  MM 
HAYDON  TYPE  1MO,  1  1/5  RPM 
TELECHRON  TYPE  RJ,  2  RPM 
TELECHRON  TYPE  RC,  M  MM 

SERVO  MOTORS 

PIONEER  TYPE  CK1,  U  400  CYCU 
PIONEER  TYPE  10047-2.A,  2  #,  400  CYCUE, 
wMi  M:1  r«4«cNoM  fMr. 

D.  C.  MOTORS 

RODINE  NPHG-12.  27  VTS.,  ■•variMr  cm- 
trollcE,  constant  i»cod  3400  RPM,  1/30 
HP. 

DELCO  TYPE  30M730,  27  VTS.,  1M  MM, 
bailt  la  brake. 

DUMORE,  TYPE  EIY2PR,  24  VTS.,  5  AMP., 
JOS  HP,  200  MM. 

GENERAL  EUCTRIC,  TYPE  5RA10AJ1RD, 
27  VTS.,  110  RPM,  1  M.  1  ft.  tarqaa. 
GENERAL  ELECTRIC,  TYPE  SRA10AJ1RD, 
27  VTS.,  2S0  RPM,  0  u.  1  M.  torqaa. 
RARBER  COLMAN  ACTUATOR  TYPE  AYLC 
5091,  27  VTS.,  .7  am^.,  1  RPM,  500  M. 
lbs.  torqaa. 

WHITE  ROGER  ACTUATOR  TYPE  4905,  12 
VT.,  1.3  amp.,  IVa  75  in.  Ibc. 

torqaa. 

DELCO  TYPE  5049230  27  voMs  145  MM. 
DELCO  TYPE  5071095  27  voHs  250  RPM. 
DELCO  TYPE  5049400  27  votts  250  RPM. 
DELCO  TYPE  S047127  27  voHs  250  RPM. 

AMPLIDYNE  AND  MOTOR 

AMPLIDYNE,  GEN.  ELEC  5AM31NJ1RA  la- 
pat  27  vts.,  at  44  amp.  oatput  40  vts.  at 
R.R  amp.,  530  watts. 

MOTOR,  GEN.  ELEC.  SRA50U22,  armataro 
40  vts.  at  0.3  amp.,  fiaM  27  vts.  at  2.9 
amp.  Vk  HP,  4000  RPM. 

PIONEER  AUTOSYNS 
400  CYCLE 

TYPE  AY1,  AY3,  AY14G.  AY14D,  AY20, 
AY27D,  AY3RO,  AT  MO. 

PIONEER  AUTOSYN  POSITION. 
INDICATORS  6  TRANSMITTERS. 

TYPE  5907-17,  sMsIo,  Ind.  dial  pradMitad 
0  ta  340*,  24  vts.,  400  cycto. 

TYPE  4007-39,  4mI  lad.,  dial  tradaatad 
0  ta  340*,  24  vts.,  400  cycia. 

TYPE  4550-2-A,  Transmitter,  2:1  poor  ratia 
24  vts.,  400  cydo. 


WINCHARGER  CORP.  PU  14/AP,  MG750, 
kipat  24  vts.  40  amps,  oatpats  115  vtc., 
400  cycia,  4  J  amp.,  1  pbaso. 

HOLTZER  CAROT,  TYPE  149P,  Mpat  24  vts. 
at  34  amps.,  oatpat  24  vts.  at  250  VJL. 
and  115  vts.  at  SOO  VJL.,  botb  400  cydo, 
1  pbnsc. 

PIONEER  TYPE  12117,  Inpat  12  vts.,  oatpat 
24  vts.  at  4  VJL.,  400  cycia. 

PIONEER  TYPE  12117,  Mpat  24  vtc.,  oatpat 
24  vts.  at  4  V.A.,  400  cycia. 

WINCHARGER  CORP.,  PU/7,  M02500  Mpat 
24  vts.  at  140  amp.,  oatpat  115  vts.  at 
21.4  amp.,  400  cycM,  1  pbaso. 

GENERAL  ELECTRIC,  TYPE  5D21NJ3A,  M- 
pat  24  vts.  at  3S  amps.,  oatpat  115  vts. 
at  4S5  yjk.,  400  cycle,  1  pbaso. 

LELAND,  PE  210,  Mpat  24  vts.  at  90  amps, 
oatpat  115  vts.  at  1.5  K.VJL,  400  cydo, 
1  pbaso. 

LELAND,  TYPE  D.A.  inpat  20  vts.,  at  12 
amp.  oatpat  IIS  vts.  at  115  V.A.,  400 
cydo,  3  pbaso. 


ENGINE  HOUR  METER 

JOHN  W.  HORRS,  MODEL  MI-277  records 
time  up  to  1000  boars,  and  ropMts, 
eperotas  from  20  to  30  voHs. 


VOLTAGE  REGULATOR 

LELAND  ELEC.  CO.  TYPE  R,  CARRON  PIU. 
Inpat  21  ta  30  volts  D.C.  rofaMtod  oat¬ 
put  1R.2S  vts.  at  5  amp. 

WESTERN  ELEC.  TYPE  RC937R,  Mpat  110 
ta  120  volts,  400  cydo.  Output  variation 
0  to  7.2  obms  at  5  to  2.75  amps. 

WESTERN  ELEC.  TRANSTAT,  Mpat  115 
vts.,  400  cycM  oatpat  odiustabM  from 
92  ta  115  vts.,  ratlnq  .5  K.VJk. 

AMERICAN  TRANS.  CO.,  Tronstot  Mpat 
115  vts.,  400  cycle  outpat  75  to  120  vts. 
or  0  ta  45  volts,  rotlnq  .72  K.V.A. 


SYNCHROS 

1  P  SPECIAL  REPEATER  115  vta.  400  cycM. 
2J1P1  GENERATOR,  115  vts.  400  cydo. 
2J173  GENERATOR,  115  vts.  400  cycle. 
2J1G1  CONTROL  TRANSPORMER  57.5  vts. 
400  cycle. 

2J1H1  DIPPERENTIAL  GEN.  57.5/57.5  vts. 
400  cycM. 

5G  GENERATOR,  115  vts.  40  cydo. 

5DG  DIPPERENTIAL  GEN.  90/90  vts.  40 
cydo. 

9HCT  CONTROL  TRAN.  90/55  vts.  40 
cycM. 

5CT  CONTROL  TRAN.  90/55  vts.  40  cycM. 
5SDG  DIPPERENTIAL  GEN.  90/90  vts.  400 
cycM. 

AU  PRICES 


TACHOMETER  GENERATOR 
&  INDICATOR 

GENERAL  ELECTRIC,  GEN.  TYPE  AN5531-1, 
Pod  moantMf  3  pbaso  varMbM  frsqasacy 
oatpat. 

GENERAL  EUCTRIC,  GEN.  TYPE  AN5531-2, 
Screw  moantMf  3  pbaso  varMbM  fra> 
qaancy  oatpat. 

OENERAL^ELECTRIC,_IND.  •DJ13AJ^ 
'^works  liTconluactMn  with  abovo~fcncra 
tors,  ranfo  0  to  3S00  RPM. 

D.  C.  ALNICO  FIELD  MOTOR 

DIEHL  TYPE  PD4-23,  27  vts.  lO/NM  RPM. 

GENERAL  ELECTRIC 
D.  C.  SELSYNS 

BTJ9-PXAN  TRANSMITTER  24  VTS. 
BTJTPDD  TRANSMITTER  24  voHs. 

BTJ9PDN  TRANSMITTER  24  volts. 

BDJ11.  INDICATOR,  dMI  0  to  340*,  24 
vts. 

RECTIFIER  POWER  SUPPLY 

HAMMETT  ELECTRIC  MFG.  CO.  MODEL 
SPS-130.  Inpat  voMofo  20B  or  230  voMs, 
40  cycM,  3  phase,  21  amps.  Oatpat  20 
volts  at  130  amps.  centMaaaa  daty,  0 
poMt  top  switch,  voltmstar  ammeter, 
thermo  reset  all  on  front  panel. 

PhaiG  Changing  TranoforniGr 

70G23  sMfM  phase  IIS  voM  400  cydo  M- 
pat,  to  115  voM  3  pbaso  oatpat  at  40 

yji. 


MISCELLANEOUS 

PIONEER  MAGNETIC  AMPUPIER  ASSEM- 

‘^BLY  SatarobM  reactor  typo,  dsdfaodTo 
sappiy  vorMbM  volte  fc  to  a  servo  mater 
sach  as  CK1,  CIC2,  CK5  or  10047. 

SPERRY  A5  CONTROL  UNIT,  part  No. 
444034. 

SPERRY  AS  AZIMUTH  POLLOW-UP  AM¬ 
PLIFIER,  port  No.  454030. 

SPERRY  AS  DIRECTIONAL  GYRO,  port  No. 
454029,  115  vt.  400  cydo,  3  pbaso. 

SPERRY  AS  PILOT  DIRECTION  INDICA¬ 
TOR,  part  No.  445242  canto  Ms  AY  20. 

ALLEN  CALCULATOR,  TYPE  Cl,  TURN  6 
BANK  IND.,  part  No.  21500,  20  vts.  D.C 

TYPE  Cl,  AUTO-PILOT  FORMATION  STICK, 
part  No.  G10S0A3. 

PIONEER  GYRO  FLUX  GATE  AMPUPIER, 
Typo  12074-1-A,  US  vt.  400  cycM. 


351  GREAT  NECK  ROAD.  GREAT  NECK.  N  Y 
Telephone  GReat  Neck  4-1147 
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BI6GEST  &  BEST  m  Surplus  Communications  Eqpt! 

WESTERN  ELECTRIC  250/350 
WATTS  RADIOTELEPHONE  EQPT. 

Providos  Complote  2-Way  Long  or  Short  Dit- 

tanco  Radiotolophone  Communication  j9B . 

^  Froquoncy  Range — 2  to  20  MC 
if  30  Channels  Transmit  &  Receive.  All  Crystal 


if  Voice -Operated  Carrier  Control  or  Push -To - 
Talk,  as  Desired 

if  Motor-Driven  Channel  Switching  Controlled  by 


Channel  Selector 

if  Highest  Degree  of  Construction,  Salt  Air 
Corrosion  Resistont,  Hermetically  Sealed 
Transformers,  Etc. 


Tha  Modal  24SA  Rodiotalaphona  Equipmant  was  davalopad  at  Ball  Tala- 
pkana  Laboratorias  to  furnish  poworful,  dapandobla  radiotalaphono  com¬ 
munication,  aspocially  on  tho  hiph  sons.  It  is  idaol  for  ship  installation, 
and  fixad-radio  installation,  sinca  its  dasign  and  construction  ora  of  the 
highest  pouibla  dagraa. 

Each  248A  Equipment  coniiits  of:  1 -48A  Radiotelephone  Transmitter; 

1 -48A  Radio  Receiver  (cabinet  has  provision  for  a  totol  of  3  receivers, 
the  48A  Receiver  provides  10  channels  in  the  2-6  MC  range;  a  48B 
Receiver  provides  10  channels  in  the  4  to  20  MC  range,  available  at 
additional  cost.  The  2nd  and  3rd  receiver  may  be  either  a  48A  or  48B, 
available  at  extra  cost);  1-43A  Control  Unit  (moy  be  installed  re¬ 
motely);  and,  1-104A  Antenna  Tuning  Unit  (medium  frequency).  A 
104B  Antenna  Unit  with  whip  antenna  for  the  higher  frequency,  is 
ovoiloble  at  additional  cost. 

The  4BA  Radiotelephone  Transmitter  provides  30  channels  of  trons- 
miuion,  all  crystal  controlled,  and  is  rated  at  250  watts  output. 

However,  a  Western  Electric  Modification  Kit  is  supplied  with  each, 
which  will  increase  the  power  to  300/350  watts.  Features  of  this  trans¬ 
mitter  include  automatic  voriable-gain  audio  omplifier;  sidetone  (hear¬ 
ing  of  one's  own  voice  in  the  telephone  receiver);  interlock  safety 
I  relays;  provision  for  Selective  Ringer  installation  within  cobinet  (up  to 


3  units,  1  for  each  receiver)  for  automatic  selective  catling;  motor 


driven  switches  for  channel  selection,  controlled  by  the  43A  Remote 
Control  Unit  which  incorporates  a  telephone  handset,  monitoring  loud¬ 
speaker;  ventilating  fan  for  cooling  and  providing  filtered  air  within 


W.  E.  MODEL  107 A 
SELECTIVE  RINGER 


TAQ.  ftame  at  T.\J  above  but  1.000/1,500  W.  output, 
with 

TBL  350  W  Output.  Al.  A3.  I.F.  A  H.F.  for  AC 
o*  IK'  operation. 

APN-4  Luraii  Kqpt-  U  9A/APN-4  IteoetTers  and 
1I>-0A  A  on  Indicatom.  with  tubea,  cryBtal.  etc. 
KfH'onHttioned  to  Hke-new. 

WRITE  FOR  PRICES. 

GO-O  100  125  W  IK.  HP  Rhlp  or  Aircraft  Trann* 
mtttcr,  Al  and  AS  Emission.  .VU  New  with  Rpares. 

ATD  .aircraft  Tranxmitters.  50  W.  Al  A  A3  I  5  to 
0.1  MC.  NKW 

GP-7  Aircraft  Tran^mlttert. 

28-3  ILAH  >>ipt. 

8CR*283  Ilcvg.  A  X-mttng  Eqpt.  Complete. 

RT-3/ARN-I  Altinieter. 

RADIOSONDES  AMQ  1A  to  D.  New. 

PE-75U  <Jas  Ki'glne  Generators.  NEW.  w 'Spares. 

T-2I/GR*3-C  Sound  Ranting  Microphones  for  locat¬ 
ing  Artillery  Fire. 

NAA  Underwater  Ileacon  f^ulpment. 

BO-S7-8  Hultchboards,  telephone. 

H8.23  33  Headphones. 

AN-CRT-IA  Sonohtiovs 

02-2  DIRECTION-FINDERS.  Aircraft  or  Marine, 
15  to  1750  KC  in  a  hand4  for  24 V  I>  C.  orera- 
tlon  With  34*'  or  55*  Loop  Exteiuloa  Shaft.  Com¬ 
plete  \KW  enpt  with  Dynamotor,  Loop  Exten- 
Klon  Shaft  and  Control.  Cables,  Instruction  Manual, 
etc.,  all  export  packed  in  2  cases  per  aet. 

WRITE  FOR  PRICES 


TOO  VHP  100-15«  MC,  SOW.  AM  X-mttr  for  110  V. 
50/60  C.  AC. 

BC-n7  VHP  110-126  MC.  50W  AM  Output  for  110 
V.  50/00  C.  AC 

•CR-510/tlO.  PH  Trans- Uecetver.  20  to  26  and  2H 
to  67  IDO  reep^ively.  With  PE- lit  or  120  Vibrator 
PoMer  SuDplr  and  other  aocemorles. 

SCR-616.  Pm  Trans -Reoeiver,  27  to  68.9  me.  com¬ 
plete  with  all  accessories.  NEW  units. 

SCR-622.  VHP.  4  Channel.  100-156  MC  Trans- 
Itecvf,  Eqt.  for  Plane  or  Ground  Communications. 

SCR-511.  walky-Talky.  8-6  MC.  Crystal  C'ontrolle<l 
Trana-Rcvg.  with  Plug-ln  Unlta  for  Preq.  Chang¬ 
ing. 

BC-lll  and  MAB  HANDT  and  WALKIE  TALK1K8 

8CR-380  (BC-IOOOl  W 4LK1E  T.UJCIE.S.  40  48  MC' 
6  Channel  PM  Trans- Receivers. 

8CR-2M  Piebl  Radio  Equipment.  Al.  AS  emission. 
<^)mplete  with  all  ACcesaorles. 

BC-221  Frequency  Meters,  Excellent  condition.  Coin- 
plfts  with  crystal  and  matching  Oallbration  Book 

8C-3t2/342  Recovers.  Like  New  Unlta. 

BEACHM4STER  250  A  500  WATT  SOUND  SYS- 
TEM8  for  Airports,  Hbipyards,  Amusement  Parks. 
f^vlUan  Defense,  Etc.  Writs  fer  Piiets  and  Liter- 
aturs. 

TCS  X-mttr-Receivers  for  Rhlp  or  Rhore. 

TBK  HP  50nw.  6  60  Me.  IVansmitter  with  MO. 
Rtarter.  and  Rpares. 

TAJ  500  W.  Output.  175-550  Kc.  with  M.Q.  for  AC 
or  DC  operation. 


lAicat  deMm  W.K.  RelecUve  Ringsr.  for  use  with 
any  sias  Bblp-to-Sbore  Radiotelephone.  Operates 
from  radlotmephone's  recelTef  to  ring  bell  when 
shore  telephone  operator  hat  eall  for  you.  Com- 
p^.  easily  Installed.  Dim.  15V*  L.  i  8H*  H. 
X  6V*  W.  Nt.  Wt.  II  lbs.  NEW  SQPT.,  with 
Instruction  book. 

PRKE.  EACH  . 5135.00 


GE  10  KW  FM  PDWER 
AMPLIFIERS  and  RECTIFIERS 


BRAND  NEW,  not  war  aurtilua.  10  KW  FH  Powrr 
AmsUfirn  with  aaanrlatad  wparata  Puwer  R«etU>.ri. 
datUiwd  for  booatlix  low  power  FU  bn«<loaaUn( 
•taMoof.  rao  ba  uaad  tor  liu-i-aaliK  power  of  telr- 
rlaloo  ttatlODi  (aound  portloa).  or  by  chaodBi  L 
and  C  can  be  roonrted  to  power  ampllfler  on  other 
frequeoclee.  Praaaot  raiue  18-108  MC.  Haottfler 
Power  Supply  dtUrart  approximately  5.000  Y,  at  18.4 
KVA.  OperatM  from  no  V.,  90'80  Cyelea,  S  pfaaee 
AC.  Power  AnpUBer  uaee  t  01,5518  (not  tuppUedi 
forood-alr  eooled  OR  hlfh  frequMiry  tubei.  Inotudee 
Internal  blower  ayetem,  rrAeelomrter  ampllflrr  (with 
tuhea)  and  OL-I)008  rerUfler  tube*.  Iteauttrully  roo- 
atruoted,  n-w  equipment  at  terrlBe  prioe  mvlnti! 
PRICE,  Type  BF  8-A  10  KW  RF  FIf  Ampllfler  and 

Oapaiate  HeeUfler,  iMi  RF  Final  Tubaa . 

RECTIFIER  ONLY,  It  dealrad.  WRITE  FOR  PRICE. 


ALL  MATERIAL  SUBJECT  TO  PRIOR  SALE! 
CAIU  ADDUltiS:  TELEMARINE.  N.  Y. 

-  TELEMARINE  - 

COMMUNICATIONS  CO. 

3040  W.  2l8t  Straat,  Brooklyn  24,  N.  Y. 
Fhona:  ES  2-4300 


EXPORTERS,  GOVERNMENT 
AGENCIES.  INDUSTRIALS! 

W«  huvo  o  largo  stock  of  Trommlttars, 
Rocolvart,  Wolkia-Talkias,  VHF  Eqalp- 
mont.  Ship  It  Sliara  Commonlcations.  FM 
Rroadcost  Stations,  Radar,  Acewsortas, 
•tc.  Writ*  and  tall  us  of  your  raqulro- 
mants.  DascriptWa  lltaratura  and  pricos 
ovailobla  upon  roquast. 


EXTRA! 

PI-104  POWER  SUPPLIES  far  Rocohrar 
of  SCR-2M,  NEW,  with  Spaia  Vifcratar, 
■xport-Paakad.  Largo  Qaantity  AypH- 
WRIT!  FOR  MfCfS. 
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THORD^BSON  Box«l  nUnirnt  XFUR.  (T-Smi) 
L5V.— ».5V.  m  S  i  A . t2.0« 


IT.NMR . 

.  .MHF-IN.. 

.  .nC-UME... 

.  .MIM-TM 
.  .(I  U-F  (WC 

.  .M  Ffi-IM.  . 

.  .nvu-m.. 

.  I.MNY-IUB. 
.  .MU7Z).... 
.  .MC-IM.... 
.  .MIU-A  ... 
.  1.U  F-USA  .. 


m/vT*c 


SELENIUM  REQIFIERS 


Full-Wove  Bridge  Typei 


•  W.E.  Steel  V*"  ForbIs  IBH"  « 
IB" — New — Cemm'l.  Grey  $10.00 


KW.  POWER  TRIODt  WITH 
/Vf«9V  1«  volt  FILAMENT  XFMR. 


(TAPPED  AT  11 V.).  220  V.  PRIMARY- 
BINATION— ALL  NEW.  IN  STOCK.  .$105.00 


I  •  Mod»l  100  •'FeAth»n*«Uhf'  HMuliet  A 

OM-|fUnd.  New.  In  orlc.  mfr.'t  rutoo . $4.M 


WESTERN  ELECTRIC 
HERM.  SEALED 
POWER 


;  nnd  I.OOO  KC  BAR 


Cryonl  Staiutonu 


Offklel  Dktriketer 
WattlneheuM  Relle- 
troe*  Power  Tebeo 

(*mdMnark) 


FULLY 
GUARANTEED 


Tl  IKK  SI*K4  l.\I.S 


STANDARD  BRANDS 
ONLY 


OAJ/VOTS..  lASZOa . 1.2S  SX2S0S-Aim.M  Sc” .  ^  1*^r- 

Oei/VKM  .SS2C20 .  1.00  4024 .  4Js  ScS . H  ISItV 

OCI/VRISO  .00  2X00  .  2.00  4  020 .  oSoCOS . •  iS  llAUT 

ODl  VRIOO  .00  2J2V2J21A.  7.00  4O2t/CE220  2^  OCOO-O"  ' '  2*10  12AW0 

,  S  i{5 . .^SS  . ?!•!!  ocss7Sio  •  1.15  IHSI 


1AD4 .  1.20  2J20. 

lAU . 00  2J2T. 

lAl . 70  2JU. 

iA7arr . n  2112. 

1AX2  1A0  2JM. 

lOOCT/OOll  .00  21 17. 

1022 .  1.00  2110. 

1021 .  0.00  2140. 

1024  .  0.00  2100. 


.U.00  4CU . 

10.00  WL4D21/ 


20.00  ocuo/ooqo  2.1012AY7. 

..  „  0O0 .  ..TS120AS. 


m'So  H  i!oo  120x0 . 

mS!  . . «•  120M7. 

its  ofS* .  . “ 


.  24.00  4E27A. 
12.00  4112  . 
.  7.00  4110  .  . 

.10.70  4-OlA 


1020  .  2.20  2104 . 02.00  4X100A  writ* 

2*2T . 11.00  21040 . 120.00  4.4OOA  ...  MAO 

2012  .  2.00  UU . M-S0  4XOOOA  ..  70.00 


.00  2102 . 11.00  0A0  TtO  I  ON  UNLISTED  TYPE 

.00  2K22 . 21.00  oePl  ' 

.00  2K21 . ujo  iep4 . : ; ; ; :  SioS 

AO  2K20 . 21.00  0C22 . 10.00  OFtO  II  IISAT 

H! . St’S .  20.00 0012.V. ! ;; ;  loo; 22007 .V.' 

i^‘52 . ‘'•2WLS022/  IIHO  .  02  22SH7... 

fH  ?52> . ”■** vA'^***  •  XMfOCA). .  s‘.l0  22S17  . . . 

..  . l-TO  MOOT . *1!  10AP4A 


2042  .  0.00  2101 . 

lOOCT  .00  2102 . 

IIA .  .00  2X22 . 

ILO .  .00  2X21 . 

1N21 .  AO  2X20 . 

1N210 .  1A0  2X2S . 

1N21A .  2A0  2X20 . 

1N210  2.20  2X20 . 

INll  .  7.20  2X10/ 

1N14 . 7S|  OUR... 

INM .  1.20  2X11 . 

INltA .  A12X11A  .. 

INN .  4.00  2X14 . 

1N44  4000..  1.20  2X2 . 

1N41/400C..  1.M  1A4 . 

INU .  AOIAO  . 

1N14 . nlAPl  . 

1N04A . 1A1107/1M1 

1N04 . 701022 . 

INOO . 00  1024 . 

INTO .  1.201020 . 

1N72  .  1.10  1020 . 

INOl  ...  LOO  1020  ... 

CIO  icn  .  2.M10N  ... 

ICO .  AOiMPl  .... 

1N4G . 00,lOPll.... 

UOCT . 001C21 . 

1P21  1.70.1C21  .  . . 


stS  4XmA  S!^tS  NEW  TYPES 

20.00  4-400A . MAO  — NOW  IN  STOCK 

00.00  4XOOOA  70.00  in 

22-M4XU00A"il0A0  WRITE  FOR  QUOTATIONS 
11.00  MO .  2I7O  ON  UNLISTED  TYPES. 


7S|  41011...  120A0  ton 


I  MOOT . S0  2SAP4A 

'SM  . 025  .... 


r2K2 . Hi!*"*' ”••••  lootioo 

iJM . ASAtt  AMA  :  H 


fSS  jjji . tiu. . . ; ; : ; 2^  »avi  ■  “ ! .  i,n  m-A  ! ; ;  %m  m  . 


■S  OLPO . 17A0  OXOOT  ' 

•HoR40Y  1.20  0X7 

lS  •Kb'.'.'.’ 


.MMAi  .• 

r’H  »V*.0 .  -OOOLO-QA. 

iit|y*_ . SOOIA-M.. 

*•20X40 . 70  00.7 . 

iSili® . WONT 

rsf** . M.I0  4P7O  .. 


iSjv” 

0.00  tlj.- 

AOilOPl  . 4.70  mot 

.OO.lOPll .  *-M(SS7 

.001C21 .  >-MmF0 

1.70,  lew . *-**0AGf 

11.I01C24,-20C  .  LUmoT 
1.70  1C27 .  2.00  mho 


1P02  0.00  ICll .  0.00 

1U4 . SS1C41 . 10.00 

IQC . TO  100/1209...  .10 

104  1204  .091021 .  fTO 

1X2/1X2A.  .MUmA . 0.00 

1Z2  .  lAOlOPl  ..  XM 

2AP1  .  I.00  10P1-S2...  LM 

2022  .  2.00  1FP7 .  1.70 

2C22 . lOlOPl . 1.00 

2CHA . 11.70  UN . 00.00 

2CM . ANIQO  .....  .00 

2C41 . 10.70  IQOOT .  .N 

2CM .  1.10  UIPl . 0.70 

2C01 . 1.M1L4 . 00 

. — ^TELEPHONE — • 

I  REctor  2-2562 1 


10  s  **" . 

“•■JOAJO . 

,-“0AJ7 . 

tH«AX0  .. 
rS  CAXO-W 


.10  OOTCT... 
■ffOtM  .. 
.00  OSOTOT.. 
■MCSOT.... 

2-20SM7 _ 

.•WOSJT  .  . 
1.20  0SX7OT. 

OSLTGT.. 
hS  *SN70T.. 

J-J!  . 

2-JS  OTO . 

•govooT... 
2.00ovtlN  .. 


M  20L0GT. 

.00  20Z0GT. 

1A0  2007.... 

1.101000 . .  .  ^  - 

1.10  uco . 10  170A(WX)..  lAOtU . 1.20  lOU 

IAOMLOGT . 00>STA(«VE)..  2.00  022 . MAO  1010 

.7010Z3 . TOWOA .  2.70  020 . LOO  U22 

.n»-T  . LTOMO-A . 4.00t27AI . IIAO  U20 

.UltZOGT...  .00  400-0  (Win.  7.00  020 . lAiOlCn 

.to  01 . 71  404-A/il47.  120  7.00  U12 

.M42  . 70  990-0 .  029-A . 7At  lOM 

.St'OC  (Seaclal)  AS  «W-A  (WE).  4.1S  OM-O  ....  O.St  UN 

.00  07  . IS  4tt-A  (WE).  2AI  WL-020-0.  lOAO  1000 

.TOOXAT . 0.0t417-A(WC).'T.ttllS-0 .  2.70  lOM 

.OfNX-M  . UOLA14A... 17.00  012  .  7.70  1002 

.OOWL-SRSO..  t.lteL-MtA  .  LOO  tt2A  ....  t.tt  tt22 


.MAO  n  ...U.tO 
.  LMlWL-MOO/i 

.  LU'  or . 22.00 

.  LOt  OOM. . 0.70 

IMU . 7.71 

2M.t0  004t . 7.71 

221.00  1004  .  2.10 

lOOAO  WL-Sttl...  lAl 
.  1.00  WL-lUl...  11.00 

.  0.00  OUl . 0.20 

.  1.00  0720 . LOO 

.  L2t0n2  ..  1.00 
.  2.ltWL-lTM  lCt.M 

.  Lto  om . 2.00 

.  2.00  OTM .  1.70 

.  LTllTOl . LOO 

.  4.71  0000  .  0.00 

.  LOtOOU . L20 

.  .lOtOM  . 1.70 

.  A21017/ 

.  AO  SOUtt.  UOAO 

.  .41  MM . LOO 

.  .MOOM . OAO 

.  .OtOOM  .  l.tt 

.  1.00  WL-OOM.  .lM.0t 

.  LOO  1000 .  lAt 

.  LtOOMl .  LOS 

.00  1010 . ft 

.  .20  WL-ttM.  .  .ltAO 
.  .00  WL-ltOO  .20A0 
.  L71 1000 . wrH* 


•  LToSiPf  .  •99  0W0GT:. 

'  1  M  lALl . 11  CYO-G 

OO'SSilH^*’''’'  H****®*'  ' 
;  :SS!2S . . 


U.tO  U12 . 2.M  1097 . wr»* 

1.79  Ull . 10  9099 . wrH* 

L2|ltU . MUM . writ* 

11AOU19 . 110101  U0.t0 

Ltt  U22(0UM)  LMCno 

tlAtU2t . at  (MytTMl).  1.20 

lAlOltn . 29  TIM  .11 

7.90  U12 . Mm..0tt9  ..14.10 

TAt  lOlt . LTtttU .  U.0t 

0.00  UN . 40  0000  4.00 

ICAllMO . LTOtOtt  0.20 

2.70  lOM  . lAlttU  .70 

7.70  10022 . wrH*tOU  .  LM 

0.00  tt222  (1022)  4.00  tOllA  LOO 


•,,-«IA4 . TO  VO.M.. 

•  J27AT . TOQK-Tt  . 

.  L2t7A0 . OOOKO-72 


lAO  707 . 

•U  70PT . 4AS  TO . M  WL-OllO  NAOipi^— 

•OO'TOO . 70,70 . 10010 . ILOt  . 

.01  7C4 .  AO  77  . 70  Ml  .  70.00  Ttnnil  F  0  0-N  V  C— 20%  D*»*Rt  with  *rO*r 

■.StcS  "";:;  :8m:;;;;;;:;  ;MWL2^;'^uAt  ^^*r*n**i*rr»*^i*  ?-*-**^ 

.01.7C10 . HAtOl . M  WL-XUOTO.lOAti  — "OtM  FIrx*  (D.  &  0.)  NO  10  Oay»— All 

•55115 . -  •SiH .  •**'??;v~f"-"  •**•**!  ■wthonoit*  taar**t**0.  CABLE:  BARRY- 


4tA0  CX-M211  .70  0020 .  1.1 

••2»«* . ♦•"!2f . 

{-^WL-IOIO/  sR .  .•} 

»*-**Sm  M 

.M'wi^ma/  ...  ,^ooM .  1.1 

11.70;  M*  ULMlOM . ] 

71.tt!WL-lUI/  MH . w  R 

1.00  OM  2C0.N 

LOO  «n.-10M/  AND  MANY 


Ttnnil  F  0  O-N  V  C— 20%  D*»*Ot  with  *rO*r 


STJJl  >.••••  -•!•'" . -•"iF .  -OOS^S?...  *0-00i|  atrchaiiOii 

lg««^....»A0  7t0 . AIM .  L10l«L-0n....47At|  u 

. a>MU-V . lAOTOOA . 10At|  "• 

0Byo.a....t2AtlfH7 .  .70la4/tZ4 .  .00  700-0 . 2tA0<!^_i___ 


Barry 


ELECTRONICS  CORP. 

136-CllBERTY  ST.  N.Y.6,  N.Y. 


ELECTRONICS  — Noveintwr,  1953 


WoRt  RMTO  iRfofRNitloii?  Um  pott  Mrd  OR  left  pego. 


4»1 


SIARCHLIGHT  SECTION 


PLUGS  WITH 
PIN  CONTACTS 


TALLEN  Co.,  Inc 


Tn.  AN  3101 

Typa  AN  3106 

ANGLE 

STRAIGHT 

PLUG 

PLUG 

TAKE 

YOUR 

PICK! 

50  cents 

each. 


PLUGS  WITH 
SOCKET  CONTACTS 


TyiM  AN  3108 
ANGLE 
PLUG 


'^3 


TyjM  AN  3106 
STRAIGHT 
PLUG 


ARC -PLUGS 

PL  Plugs 

PLP  Plugs 

PLQ  Plugs 

PL  59 

63 

64 

65 

74 

75 
81 
83 

108 

112 

117 

123 

147 

148 

150 

151 

152 

153 

154 
156 
164 
167 
169 

171 

172 

179 
181 
182 

183 

184 
188 
216 
219 
259 
265 

PLQ  63 
64 
77 

SO  92 
126 

131 

132 

180 


RECEPTACLES  WITH 
SOCKET  CONTACTS 


lyp*  AN  3102 
BOX  MOUNTING 
'.iCiPTACLB 


Typ*  AN  3101 
CABLE 
RECEPTACLE 


Typo  AN  3100 
SHIELDED 
RECEPTACLE 


2,000 

TYPES  OF . 

Connectors 

Plugs 

Sockets 

Receptacles 


TYPE . . . 
AN 
PL 
UG 
SO 
ARC 


CLT 

NK 

GK 

DPD 

FK 


etc. 


RECEPTACLES  WITH 
PIN  CONTACTS 


Typ«  AN  3102 
BOX  MOUNTING 
RECEPTACLE 


Type  AN  3101 
CABLE 
RECEPTACLE 


Typ«  AN  3100 
SHIELDED 
RECEPTACLE 


TALLEN  CO. 


159  Carlton  Ave. 
Inc.  Brooklyn  5,  N.  Y. 
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SiARCHLIGNT  SECTION 


COMPASS 

COMMUNICATIONS  COMPANY 

A  Division  of  COMPASS  ELECTRONICS  CORP. 


Wr  MAINTAIN 
OUR  OWN  niLLY 
gQUIPRSD  TtSTINC 
U^RATORY  TO 

rrsr  and  guarantm 

ANYTHING  Wf  StU 


A  WELL-INTEGRATED  ORGANIZATION  WITH  FACILITIES  AND  TRAINED  PERSONNEL  FOR— 


•  DESIGN,  MODIFICATION,  PRODUCTION,  AND  TESTING  OF  COMMUNICATIONS  AND  RADAR 

EQUIPMENT  -'1 

•  SUPPLY  AND  DISTRIBUTION  OF  ALL  TYPES  OF  EQUIPMENT  AND  TUBES 


COMPASS 


has  one  of  the  largest  and  most  diversified  stocks  of  government  surplus  equipment — in  its 
own  warehouses 


MAMNS,  GROUND  AND  AIRBORNE-^ADIO,  RADAR  AND  SONAR— IN  STOCK 


RECEIVERS 

AM 

ar-bs 

CR-91 

SLR 

RAK 

RAL 

RAO 

RRO 

RBG 

RBL 

MA 

RBM 

BC-tt4 

BC>S1t 

BC.S14 

BC-S44 

BC-34B 

AIRBORNE 
RADAR 
APS-t 
APS-3 
APS-4 
APS-4 
APS>10  k 
APJ-1S 
APS-15 
SCR-717 
SCR-7fO 


FIELD  TRANSMITTERS 

SCR>284 — The  famous  mobile  ond 
ground  equipment  station  for  field  use, 
complete  with  oil  accessories.  Range 
3.8— 5.8  mes;  20  watts  cw,  5  wotts 
phone. 

SCR-510 — Mobile,  portable  FM  radio 
station.  Operates  from  6,  12,  or  24 
volt  dc  supply.  Frequency  range:  20.0 
to  27.9  mcs. 

SCR>610 — Some  as  SCR-510,  but  with 
built-in  speaker  and  range  of  27.0- 
38.9  mcs. 

SCR-528 — Mobile  FM  radio  station, 
operates  from  12  or  24  volt  dc.  Fre- 
querKy  range:  20.0-27.9  mcs. 

SCR>62B — Same  as  SCR-528,  but  with 
range:  27.0  to  38.9  mcs. 

BC>325 — 400  watts  c.w.,  100  wotts 
new  or  voice  operotes  from  110  or 
220  volts  ac.  Freq.  range:  1.5-18.0 
mcs.  Master  oscillator  or  crystol  con¬ 
trol. 

14C — 400  wotts  phone  or  800  watts 
c.w.  Operates  from  220  volts  oc.  Freq. 
range:  2.0-18.1  mcs.  Mas  automatic 
dial  selection  of  anyone  of  ten  preset 
channels.  Mfr.  Western  Electric. 


ROTATING  MACHINERY 

Thousands  of  convertors,  inverters, 
dynemotors,  end  motor-generator  sets 
in  stock. 


MARINE  TRANSMITTERS 

TCS — Collins  mfd.  Novy  radiotele¬ 
phones  for  shipboard  ond  mobile  use, 
complete  with  all  accessories  for  op¬ 
eration  from  1 2,  24,  1 1 0,  230  volts 
d.c.  and  1 1 0  or  220  volts  a.c. 

TDE — Navy  or  commercial  morine 
transmitters,  complete  110  &  220 
volts  d.c.  and  a.c. 

TBK — Navy  high  frequency  transmit¬ 
ter,  2-20  mcs;  500  watts  output.  Sup¬ 
plied  complete  with  m/g  arid  starter 
for  d.c.  or  a.c.  operation. 

TBA4 — same  transmiMer  but  with 
speech  input  equipment  to  give  350 
watts  phone. 

TBL — Navy  all-wave  transmitter;  350 
watts  output;  CW  orul  phone.  Sup¬ 
plied  complete  with  m/g  ond  storter 
for  d.c.  or  a.c.  operation. 

TAJ — Navy  intermediate  freq.  trans¬ 
mitter,  175-550  kes;  500  watts  out¬ 
put.  Supplied  complete  with  m/g  arvl 
starter  for  o.c.  or  d.c.  operation. 

TBN — 200-3,000  kes,  complete  with 
220/440  volt,  3  ph.  50-60c  power 
suppfy — conservatively  roted  ot  1  kw. 
output. 


RADAR  BEACONS 


AN /CRN  . 3  cm. 

AN/CPN-8 . 10  cm. 

YJ  and  YG . for  shipboard  use 

AN/CPN-6 . 3  cm. 

AN/CPN-8 . 10  cm. 


SA,  SF,  SG,  SD,  SJ,  SK,  SN,  SQ— both 
equipment  and  spare  parts 


TEST  SETS 

TS-fA/AR 

TS-IOAaiMB 

TS-lf/AR 

TS-13/AP 

TS-U/AP 

TS-3B/AR 

TS-IA/AR 

TM/AP 

TS-4tA 

TS-74/UPM 

TS^/AP 

TS-100/AP 

TS-101/AP 

TS-IBB/AP 

TS-17S/UR 

TS-t78 

TS-StS 

OAA 

OAP 

OBU 

LAE 

LM 

LU 

IE-10 

M* 

l-M 

l-t08 

l-BBt 

SCR-m 

eiM  oHiers 


393  GREENWICH  STREET 
NEW  YORK  13,  N.  Y. 
CABLE  ADDRESS:  COMPRADIO,  N.  Y. 
ALL  PHONES:  BEEKMAN  3-6509 
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SEARCHLIGHT  SECTION 


OVER  250,000 
TYPE  J 

POTENTIOMETERS 

55^  EACH 

(T»  QymiiMy 

75(  in  Smaller  Quontitiat  • 
10^  Extra  for  Locking  Bulking 

m  Mian  OuaMnf 


TEST  EQUIPMENT 


Spactrua  Analysar.  Modal  TBZ-4BE4B00-  Hold  Intaniitr  Malar.  ICA  lOtA,  120  to 
tMO  MC.,  caUbralad  Unaor  balew  cat-  11000  EC. 

Hdao  al^  ,Sl«  m  aaU-polaad  or  a«t.  trlgoarad. 

lolad  powat  aopply.  Mark  5,  "8"  Band  8i«aal  Oanarator— 24 

Spadma  Aaolnar.  saaa  as  aboTO  but  ••  EMC  2C40  Of^oter.  Motor  taaad. 
aadlHod  lor  100  to  1000  MC  iraquancy  x  Bond  RscoItm.  tuaabla.  woTaquids  input 

9X00-0000  MC. 

*  •••'  ™-l*«  eoaplato  qx  Chsckar.  Boonlon.  Typo  llO.-A. 

wHb  Unaor  oapUfior,  diroel  raodina  _  .  ^  . 

VS  WE  astor.  sloNad  waraouida  wla  Bynchroscopo — SylTonla  Modal  a. 

qoor  drlToa  traroUnq  proba.  aatebad  . _ . _  m-j-i  sj 

tarainotion  and  Yorloua  odoptara,  with  Synchroieopa— Modal  P4. 

corryinq  casa.  AaplUiar— TS  500/U-GH  Modal  715 

H.  r.  Power  Motor— 1  to  000  MC  0-15  and 

p-00  Watt  iMl^lloy  ba  th  os  diunmy  Hatrodyna  Fraquaney  Malar— GEOIOC,  100 
load  tor  0  to  1000  MC. — 100  W  aoxtaum.  a  5200  EC. 

-  VBOPE  lass  than  1.1  iroa  0  000  MC.,  looa  « 
than  1.2  iroa  000  to  1000  MC.  Noisa  Distortion  Anaiysor— H.P.  Modal 

X  Band  Pick  up  Horn,  AT4S/UP  with  eoax 

Utliaq.  Bwaap  Bpaad  Calibrator.  200  EC.  1  MC, 

ft  lie 

TB-45/APM-2  Biqnal  Ganarotor  0700-0500 
MC,  llOV  00-000  cps. 

T8-25A/AP  Z  Bond  Biqnal  Qanarator, 
pulsad,  ealibratad  powar  mstar,  iraquan- 
ey  mater,  calibrated  atlanuator,  llOV 
00-000  cps. 

30  MC  I.P.  Btrip,  Video  and  Audio  AmpU- 
iiar  and  115  roll  00-2000  cps  Powar  Sup¬ 
ply,  Bandwidth  10  MC.  now,  port  oi 
BPX-2  roooiaw. 

Hiqh  Poas  Piltar,  P-29/8PS-2,  Cuts  ofi  at 
1000  MC.  and  balew;  used  tor  racairars 
obotra  1000  MC. 

TB-125  Calibrated  8  Band  Powar  Malar 
with  ottanuator. 

TB-llO  B  Bond  Echo  Box  2400  to  2700  MC„ 

Porloblo. 

8  Band  Biqnal  Qanarotor  Cosily  arith  cul- 
oii  altanuator.  2300  to  2050  MC.,  2C40 
Tuba,  with  modalalor  chassis. 

VD-20E  Voltaqa  Oisidar  tor  maasurinq  hiqh 
Tidao  pulses,  ratio's  ItlO  and  1:100, 
transmission  flat  within  Xdb  150  cps  to 
5  MC. 

Wavaquids  Balew  Cul-efi  Altanuator  LlOl- 
A,  uHF  eonnaclors  at  each  and,  calibra¬ 
tion  20-100  db. 

TAA-10  Tuned  Linear  Audio  Ampliiiar,  300 
to  2000  cps.  output  malar  reads  direct 
in  VSWR  or  Power  DB.  Raqulatad  powar 
supply,  llOV  so  cps.  a 

PPM  3  X  Bond  Powar  ond  Frequontw  Mater, 
iraquancy  malar  0500  to  OOOO  MC.,  accu¬ 
racy  ±  4  MC  obsolnla,  ±  04  MC  on  its- 
quancy  diiiarenca  up  to  00  MC.  CaU- 
bratad  altanuator  0-30  db,  powar  maosur- 
inq  ronqa  .1  to  1000  MW,  puls^  or  CW 
without  axtarnol  ottanuator,  sidao  datac- 
lor,  sali-oentoinad  botlary  powered,  port¬ 
able,  with  cooxial  ond  wosaquida  adap- 


lOK 

30K 

MK 

25K 

3SK 

X$K 

rsK 

MK 

SOK 

SOK 

SOK 

SOK 

SOK 

SOK 

SOK 

SOK 

OIK 

MK 

70K 

lOOK 

lOOK 

lOOK 

lOOK 

lOOK 

ISOK 

ISOK 

ISOK 

rnoK 

200K 
200K 
MOK 
aooK 
2S0K 
2S0K 
2S0K 
2S0K 
SOAK 
SOOK 
SOOK 
SOOK 
1  Mf« 
1  Mac 
1  Mcf 
1  Mag 
1  Mac 
♦  Meg 
5  Meg 


71 

KM 

100 

200 

too 

soo 

soo 

soo 

1000 

1000 

1900 

ISOO 

ISOO 

1500 

2000 

2000 

2000 

2S00 

2500 

rsoo 

V>00 
sooo 
5000 
5000 
6500 
7500 
lOK 
*  lOR 
10K 
lOK 
lOK 
lOK 
lOK 
lOK 
lOK 
lOK 
lOK 
lOR 
15R 
ISR 
20R 
20R 
20R 
20R 


H8W 


MicroToltor — ForrU  Modol  lOB  f  IOC. 

Fr^quoacy  Staadard — Jomos  Kaiqht  Co. 
1,  5  omd  10  MC  chock  poiatt. 

F.M.  Tool  Sot— X  Boad,  with  woTomotor 
oad  wattmotor,  llOV  $0  cyelo  AC. 

Rocordlaq  Ammotor — Estorliao  Aaguo  0.* 
5MA. 

Rocordlaq  Ammotor — Eotorliao  Aaguo  0- 
IMA. 

TS-aS— 0.5  to  9.1  KMC  Powor  Motor  .1-1000 
MW. 

T8-339.7  to  9.5  KMC  Froquoacy  Motor  ond 
Vidoo  Dotoclor. 

K  Bond — olottod  lino,  goor  driTon  IroToUng 
probo. 

K  Bond — Attonuotor  27  to  34  KMC. 

K  Bond — Mloc.  Woooguido  -f  WoToguldo 
compononto. 

Dummy  Loado. 

TS-13/AP  Conoloto  of  Signol  Gonorotor 

*'Xo''  Bond,  WoTomotor  4-  wottmotor. 

TS-14 — Toot  Sot  for  "SA"  Bond  rodor — uooo 
2C40  oocillotor,  oolf-contolnod,  powor 
monitor,  oolf-pulood  115V  60-900  cycloo. 

ImpodoBCo  Bridgo— Typo  TBX-IBR  9.5  to 
9.9  KMC— CBT  ladicotor. 

Audio  Signol  Gonorotor— Howlott  Pockord 
20SA  10-20.000  cycloo. 


TYPE  "JJ 


r$l.50  in  Small  Quantltlat) 
Shaft  Bush  Ohms  SI 

2  HR  H  2SK-2SK  2 

HS  HL  25K-I0K  2 

HR  >i  SSK-SSK 
2  HR  H  MK-SOK 
HF  H  lOOK-lOOK  2 
i  HS  H  ISOK-ISOK 

HF  1.  '  t75K-22SK 

hr  iZSOK-XSOK 

:  I  2HR  n  2SOK-2SOK 

1  HR  HI.  2S0K-2S0K  2 

K  AF  H  SOOK-SOOK  : 

K  hr  i  H  SOOK-SOOK  :  2 


OVER  100,000 
ELECTROLYTICS 
BATHTUB  TYPE 

10<  EACH 

(To  Quantity  Buyart) 


TtS/APT  5.  300  to  1900  MC,  40  watt  noise 
modulated  tronsmlttar. 

110430  MC  Oaclllotor  Butterfly. 

90400  MC.  Mixer  BuMarfly  with  socket  tor 
955  (used  os  diode). 

400-900  MC.  Oecillalor  Butterfly  wiOi  703 
tube  mounted  on  It. 


MFD  Veil. 

10/10/30 
/SO  ts 

12/12  SO 

16/16/16  2S0 


HIGH  POWERED  DUMMY  LOADS 


X  Bond,  IMi"  X  49"  quida,  choke  or  plain 
flanqa,  dlsslpolos  350  watts  aTaroqa 

Kwar  continuoualy  In  sUll  air.  VBWR 
w  thon  1.15  batwaan  7  and  10  KMC, 
waiqhl  5Vi|  pounds. 

X  Band,  t/i"  x  I"  quida,  choke  flanqa, 
dlsaipolaa  250  watts  axaraqa  powor  con¬ 
tinuously  in  sliU  otr,  VBWR  lass  than 
1.15  batwaan  9.2x11.4  KMC,  waiqhl  IVa 
pounds. 

X  Band  IV4"  x  H"  quid#,  plain  flanqa, 
dissipatoa  100  walls  oraraqa  powar 


continuously  in  sUll  air,  VSWR  loss  than 
1.15  botwaan  7-10  BMC.  waiqht  IVs 
pounds. 

X  Band,  IV9"  x  H"  quids,  plain  flonqo, 
dissipatas  250  watts  arsraqo  powar 
continuously  in  still  oir,  wsiqhl  2  pounds 
4  euncos. 

8  Band,  1V9"  x  3"  quida  dissipatas  1400 
araraqo  powar  in  atiU  air,  VBWR  lass 
than  1.15  batwaan  24  to  3.7  KMC,  choke 
flanqa,  waiqht  13  pounds. 


SPECIAL 

10  MFD— 220  VAC 

85  <  EACH 


Largest  Stock  oi  Oil  Filled  Condansars  in 
the  East  in  Bathtub,  Ractonqutor  and 
Round  Types.  Sand  Us  Your  Raquiremants. 


NIBUR  SALES  CORPORATION 


Telephone:  Red  Bank  6-S810 


1  ityte 
|TgrmlngU 

MFD 

Volt.  1 

SO 

25  1 

1  Side 

50 

25  ' 

1  Sitie 

SO 

25 

iUde 

SO 

40 

1 

SO 

so  , 

'  Side 

100 

sidf* 

100 

SO  t 

Top* 

200/200 

9 

llollom 

*  ran  commoa 
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KLYSTRONS 
N«w  JAN  Boxed 


»17JI 
ZTM 
23.H 
24J* 
UJ» 
24  je 
TtJI 
UM 


Cyel*  Imtrtar  —  Soundierttnr  —  115f/any  fraq./ 

Brand  d«w  In  orlx.  pkc. . II2.M 

StlMlni*  Rnetiewa— 2-Vb  X  brldcet  buk  to  boob— 

In  It  ne  out  <t  DC-154  MA .  M 

Soefcct*  all  types  4-S-<-T-t  Pn^  Caramlo,  Bobs. 
Mica. 

i  SS-T/ilie  iJtS 

*?•  HS*  JZ'  ^  w/2-U2t.  1-UVf, 

a  MW  l-VRlMw/eyM..  (.M 

.W2  W*  _  lubOT .  t.M 

_olftop...  W  AM<  M.  w/r  ar. 

—  .  tubooWv .  tM 

»«— AMCsteftcii 
_ IssstMOsi .  kM 

*"ssir*  sus*  "** 


Wlcphone  rector  2-1S«1 
IfiTRin  14R  CHAMBERS  rr. 
.b  I  nnu  new  york,  7,  m.  y. 


OVER  1«,000  SOLD 
10  mfd— «00  V . $.«• 

Tbrst  tar*,  bat  aitj.  sbaaasi  typs. 
Dials.  3S"x2%'x2'.  Tars  (  aifd.  aw- 
tiaat  ratW  4M  V  at  72  4at  “C".  IMf- 

V  last.  Masts  taaiaiartlal  toaas.  far  Me 

V  sparatlaa  vp  ts  40  Papa  “C”.  lOaal 
far  Mtar  ar  poaiar  faetsr  appllwttoa. 
Rapwt  Mlw  prsas  tbia  rnpM  blak- 
aaality  eaadaatar  to  bs  at  satataaPlnt 
valoa.  Cartan  at  24,  aralabt  » 

42  lbs.  Larps  aaa.  availabis  B-OY 


packed..  Tobc  type  PT-8C-11  maasorlnf 
!l%’'xl%'x2tk'.  Stud  mnt<  caaMcrs  tr 
Plugs  into  standard  four  prang  sockat. 

12  Rtfd — 4S0  V . $.69 

Ractangiilar  case — Elaotratytla 

4  mfd— 600  V . $1.10 

Dual  Smfd  Mctloo :  4  glMtMl  term. 
Bundard  dimMuloiiA. 

5  mfd— 1000  V . $1.99 

.5  mfd — 400  V . $.20 

Aroz  P4141tCT.  104  !#«,  500  1S« 


6  mfd— 150  V . $.35 1 

Three  term,  dual  Smfd.  oU  oond.  com¬ 
plete  arlth  brackeu,  meaaurlng  4H  x 
1  %'xl'.  Idaal  for  audio  eroasorer  aat- 
worka. 

3  X  .1  mfd— 600  V - $.22 

Arox  PtlS  Channel.  S  Tsrms,  hot.  mntg. 

1  mfd — 600  V . $.59 

Top  Torra.  Bathtub.  Lots  of  100 
dlac. 


CHANNEL  COND. 


TYPE  “6"  MICA  CAPACITORS 


—WANTED— 
Condanaprs  of  oil  Typot  In  any 
quantity.  Alaa  oMiar  itandard 
coaipononta. _ 


Spaclal  Mica  KH— 100  @  $3.50 


Write  ART  HANKINS,  Owner 

MONMOUTH  RADIO  LABORATORIES 

BOX  15» _ Long  Branch  6-8  l«a  OAKHCBST.  X.  J. 


CONDENSERS 


SEARCHLIGHT  SECTION 
SILVER  MICA  CONDENSERS 

T,t4,  28.  28,  W,  aq,  T8.  M,  100,  120.  110. 
ITD,  m.  276.  200,  820.  2M.  400.  480.  800, 
750.  800,  1000,  1400,  1450,  1700.  A  8800 
■Wid. 

7  to  M  mmfd .  8P 

I  1000  to  1700  mmfd .  Mp 

100  to  800  mmfd .  Op 

2500  mmfd .  top 


.  .  .  CONDENSER  SPECIALS 


SpmIrII.  Mko  Kif— 1 


16  mfd— 600  V . $1a69 

Dual  S  mEda.  brnwEioAliv  Bputod  ftBd 


6mfd— 600  V . $1.49 


Avoilobm  iii 


i  Ttu 

JylAAMBTDnuc  <  Ills*  imw . . . 


AN/APR-4  LABORATORY  RECEIVERS 


CoMMota  trlth  all  Hvp  Tpalae  Uplti,  caytriae  Ika  raafp  IS  ta 
4,006  Me.;  arMakaad  dittoat  aad  ttfcar  aataanat.  taaypttaw. 
maMla  pacaawrlat,  120  paga  tachalcal  awaael,  ate.  Vartetlla. 


accarata,  caiaaact— tha  arittacrat  af  lab  racataafa  la  Ibia 
raaoa.  Writa  tar  data  Aatt  aad  aaatatlaaa. 


raaea.  Writa  far  data  maat  aad  qaataMaaa. 

Wa  kava  a  latfa  yeriaty  af  atbar  bard-ta-eot  aaalpaiiat.  la- 
cladiaf  aikrawava,  aircraft,  caaiaiaalcatiaao,  radlw;  aad  lab- 
oratary  alactraala  af  all  kind*.  QaalHy  tlaadardt  ataiaiaiaad. 
Gat  aar  qaotaWoaal 

Wa  win  bay  aay  flactraafc  MwHrlwl  at  tM  prlcai.  SCHOOLS— 
unload  voar  daaty  nuploa  for  caab  ar  aadlt. 


ENGINillING  ASSOCIATES 


SCSI  (S*«A) 
w.a.  $4.75 


1N21  xtol  dioda 
cbackadOtd.  4fp 


DAYTON  «.  OHIO 


PATTERSON  ROAD 


ELECTRONICS  — Noyamber,  1953 


,  Waot  laaro  lafamMtioaf  Uta  post  card  aa  lost  pata. 


1: 


SEARCHLIGHT  SECTION 


MICA 

CONDINSMS 


HIGH  VOLTAGi  CAPACITORS 


nrsy .  n. 

urilf .  41 

iirnt .  4ft. 

i4riS .  47. 

TJ.. . .  ftl. 

iftriftft .  n. 

ftft. . .  If. 

4tiia-iftft...  lu. 


ftftOtU.  IftftOfti 

rREEDi 

#ltM7  I K  S4Tt 

Ik  miA 

K  144f  I K  171| 

K  a4a  I K  2744  A 


iWuu. 


NEW  —  AN/APR4  —  USED 

RECEIVERS 

With  following  TUNING  UNITS 
in  stock.. TN16  -17-18-54 

We  buy  any  electronic 
material  at  top  prices! 

Writm  for  our  now  1953  CatalogI 

ShipinMti  FOB  wanliMM.  20%  D.pwit  wrOan. 
MlRlMain  tr4w  tS.OO.  IllinaU  rMld.nt*.  mU  rata- 
lar  Mia*  tax  ta  raaiittaaaa.  Prica*  aabiaet  ta 
ekaaia  ailthaat  aatioa. 


PORTABLE  SONAR 

QBG 


RADIO 

DIRECTION  FINDER 

DAE-1 


Foitabl*  U.  8.  Nary  •quIpmoBt  for  Boole, 
tuporaoalc  Ustoning  and  ocho  ranging 
undor  water  for  locoting  Bubmorgod  tar- 
golB.  Includasi 

1  Ea.  Drlvor-Recohror  CFF-43043  with 
oil  tubes;  Including  carrying 

COBO. 

1  Ea.  Powor  Supply  cobo  CVW-13041 
loBB  A  &  B  battorloB  (Btandard 

typ«) 

1  Ea.  ProiBclor.  CFF-781B7  ond  ca- 

blBB. 

1  Eo.  SBt  aCCBBBOrtBB. 

1  Ea.  SBt  BpoTB  partB  ond  lubBB  In 
chBBt 

1  Ea.  InBtrnctlon  Manual. 

ALL  NEW  AND  COMPUTE 


MadB  by  R.C.A.  for  U.  8.  Nary  BmoD 
craft.  FrBquBncy  rongB  240  to  2000  Kcb. 
In  thtBB  ImdB.  DBBlgnBd  tor  115  toIIb 
AC  input.  (CooTortorB  araUabU  for  any 
▼oltago  input  DC  or  AC.)  IncludoB: 


1  Ea.  Radio  RBCohror  CRM-461S3  with 
tubos. 

1  Ea.  Loop  aasombly  CRM-89074. 

1  Eo.  Sot  tporo  partB  and  tuboB  in 

ChOBt 

1  Eo.  Sot  occBBBoriBB  and  coUbb. 

1  Ea.  Instruction  Manual. 


>U.L  NCW  AND  COMPLCTe 


GOVERNMENT 
SURPLUS  PUMPS! 

Brand  new  Cenco  Megovac  Vacu¬ 
um  Pumr^s,  Model  9201 OA,  com¬ 
plete  wit^  connecting  cord,  hose 
assembly  and  attachment  plug. 
Specially  priced  at  $137.50  each, 
f.o.b.  New  York. 

MEDICAL  SALVAGE  GO.,  Inc. 

217  East  23rd  St. 

Nbw  York  10,  N.  Y.  MUrroy  Hill  4-4267 


Complete  Stocks  of  Radiotelephones,  Transmitters,  Receivers, 
Communication  Accessories  and  spare  parts. 


TWX  NY-1 -223 

COMMUNICATION  DEVICES  COMPANY 

2331  Tw.lfth  Av«.  New  Yoric  27.  N.  Y. 

Cabin:  CommunidBv  TbI:  ADirondock  4-4174 


Norombor,  1953  —  aECTRON  ICS 


SEARCHLIGHT  SECTION 


HEAVY  DUTY  SWITCHES 


lb 


H4H  4.P.D.T.  TMfto  awHaii.  I  AMP,  •  2M 
Vatt.  It  AMP.  •  l»  VMt.  Slntte  %•  MMat. 
Bail  baatla. 

Sta*  Priaa  *1  OC 

Na.  taWA _ Eaali  ♦  > 

CUTLER  HAMMER  TYPE  8905K62t 

4  Pala  O.T.  Naatral  Caatar  TataM  Switak.  Laail- 
aaaa  Trip— Haatla.  2  Hala  Ma. 

Maak  Priea  Ml  OR 

Na.  t2tlA  Each  M 


FILAMENT  TRANSFORMER 

2B  VOLT*  TAPPED  AT  14  VOLTS  •  AMPB. 
PRIMARY  TAPPED  IN  t  VOLT  STEPB  FROM 
2lt  TO  24t  VOLTE  tt-M  CYCLE  ETANCOR 
SEIOEM.  4'  a  S”  X  I*  HISH. 

Btaak  Priaa  MA  OR 

Na.  UtEA  Eaak 


FILAMENT  TRANSFORMER 

PRIMARY:  It7.t:  11^  1174:  122.1: 

211:  228  :  231  aat  248  Yalta  tt/tt  ayala 
EECONOARY:  8.8  Yalta  •  8.3  AMPE  aat  8.8 
Yalta  •  3  AMn.  Caraaiia  kaablata  wHk  aaMar 


Yalta  •  3  AMPE.  Caraaiia  kaablata  wHb  aaMar 
lat  tanalaala.  Ratat  far  eaariaaaaa  taty  aatar 
Mll-T-E?.  daaa  "A”  Srata  I  aaaaa.  HanaaHaally 
aaaM  aaaa.  2%*  x  V/,'  x  ttk”  blah. 

Etaak  Priaa  MO  MA 

Ma.  t2t4A  Eaak  MA.AV 


HIGH  VOLTAGE  TRANSFORMER 

21.880  aalt  188  MA.  Half  Waaa  all  RUat.  Malaaay 
Elaatrla  Ca. 

g.?  $300.00 
ARC— 3  RELAYS 

Larta  Quantttiaa  In  Stack  af  Thaaa  Pa»alar  Ratisa 
MaaafactaraO  by  B.E.  Eaat  aa  yaar  ra«ahraaaa6. 


TNORDAR90M  AUDIO  PASS  FILTIRS 


BEE  8*  UEE 

eyala*  laMMi 

lEEEE  kkao 


SENSITIVE  RELAYS 


MIOEET  TYPE  RELAYS 
Aataaiatia  Elaa^  Tyaa  R-4t.  8888  ahai  OaHa. 
NanaaMy  aaaa  aantaata  axaaal  aa  aalaE. 

Etaak  Na.  Caatanta  M.  A.  Priaa  Saak 

182182  t.P.E.T.  At  flS 

182248  1P.E.T.*  44  148 


THORDARSON  BAND 
PASS  FILTERS 

888  abaM  ta  888  ahaM  1788  ayalaa  to  3188  ayalaa 

Nr7&7A  ^  S8.00 


FILTER  REACTORS 
N.*tSbA  TalS  $35.00 


SarlatiM  Cbaka.  TbarOanaa  Tm-FI8nllty.  lE-IE 
•  888  ta  88  M.A.  7888  Valt  Taat  U  OhaM 


PLATE  TRANSFORMER 

TbarOaraaa  Tm-FMaUty  Plata  TraaafCraiar. 
Priaiary  288.210.228-210^48  Yalta  08  Cyala.  Eaa- 
aaOary  3310  V.C.T.  •  .80  Ampa.  10.008  Valt  la- 
aalatian.  Brant  aaa)  llmlta*  aaaatl^. 

nJ?«^a  KS  $60.00 


SaxM  typa  aat  alyla  aa  abaca,  bat  baa  M  VJt.C. 
call,  latarmlttaat  taty.  WIN  aaarata  aa  8  V.O.& 

CaaMaaaaa  taty.  Caataata:  irp.AT..N.O.  aM 

E.P.O.T. 

Stack  Price  ME  AM 

Na.  lEtStSA  Eaak  Ol.M 


4  MFD.— 1000  VOLT 

Cblaaaa  Caataaaar  Car*.  Tyaa  1327.  114*  >  E%* 
X  1%'  Mlph  Caa.  Ealtar  Lat  Yarmlaala. 

Stack  Price  MO  OM 

Na.  t448A  Eaak 


304JLFg  ^IIMAC  JAN  SOETL't 
INOIVIDUAUV  BOXED  $1E.fS 


RESISTORS 

PRODUCTION  QUANTITIES 

ha  ataak  M  lat*  catSaa  aat  wir*  waaat  i*. 
SaaS'*'  watt  iM^ptAlaBa  IE— 1S%. 

Open  Aaaaa ata  ta  ratat  ar  Aaaaatabla  rafaraaaa  aa- 
aaaata.  Otbara  pra-payaMat  af  28%  taaaaM  attb 
artar,  balaaaa  C.O.D.  Priaa  F.O.B.  dilaata  aiat 
aabjaat  ta  abaaaa  crlthaat  naHaa.  Mcrabantlaa  tab* 
Jact  ta  priar  aaia. 


RADIO  SURPLUS  CO 

DIVISION  OF  CAPITOL  COMMODITIES  CO.,  INC. 


1229  W.  WsaliiiiBtoR  BW4. 
CkU-SE  7,  IIIImoIs 
PIioiie:  TAylor  9.340S 


LOOKING  FOR 
HARO-TO-FIND 
PARTS  & 
EQUIPMENT? 

Just  o  partial  list  of  our 
prasant  stock: 

•  BC-348  •  BC-342  •  ART-13 

•  ARC-3  •  APN-9  •  LM 
'  •  BC-221  •  BC-6n 

•  VARIOUS  TEST  EQUIPMENT 

NEW  EXPORT  DIVISION 
FOR  AU  FOREIGN  ORDERS 
Prompt  atteatioR  to  oil 
iaqiiirisE— all  loagBOBat 


Write  far  FREE  Sarplaa  Catalaa. 

HARJO  SALES  CO 

4109  lURBANK  BLVD. 
P.O.  B*x11B7 
MoomoIIm  Park  StaHoa 
BURBANK,  CALIFORNIA 
Cablai  HARJO 


TUBES! 


0C3/VI10S  $  .89 

003/VB1S0  .83 

IA3  .78 

lAJCT  .  .82 

1122  .  1. 93 

1824  9.10 

1827  13.30 

1832/333A  3.18< 

1N21  1.00 

1N22  1.18 

1N23  1.18 

1N27  1.63 

1F2J  2.73 

184  .  .39 

1T4  .  .39 

2A3  .93 

2AF1  .  7.30 

3832  2.33 

3C33/IX333  3.73 

3C40  14.30 

3132  .  3.23 

2J31  .  7.83 

3J3IA  .  8.30 

2J3J  .  9.30 

2J37  . 14.93 

1J34  . 29.93 

2J30  . 89.30 

3J33  . 84.30 

2X2  . 88 

2X2A  .  1.30 

3A4  . 78 

3E7/1391  . 82 

3C23  .  8.30 

3C34/24C  .  1.83 

3DF1  3.30 

304/1299  . 43 

3IF1  .  4.30 

3FF7  .  2.93 

30P1  3.93 


SMASHING 
LOW  PRICES! 


3JFI2  .  7.93 

4823/il3B  3.30 

4I33/I14CF  3.30 

II/C3B  3.30 

II/C4A  .  3.30 

4J34  . 143.00 

4J37  . 143.00 

3BF1  4.88 

3031  . 18.30 

3FF7  .  1.43 

3JF2  . 19.30 

4AC7  . 89 

4AG7  .  .99 

4AJ3  1.23 

8AJ4  .  1.00 

4840  .73 

4C4  . 74 

4C80  . 74 

4M4  . 38 

8X7  . 83 

43C7  . 97 

43II70T  79 

4SII7  . 79 

7C4/1203A . 73 

713/1301  . 89 

788  . 33 

10V  . 1.30 

12A4  . . 83 

12C8  . . 78 

12i30T  . 32 

123F7  . 38 

123J70T  . 33 

14117  . 48 

14J7  . . 48 

138  . 73 

CI22  . 83 

BK33  .  3.88 

2304  #3 

F027A  _  4.10 


IT'S  EASIER  TO  ORDER  BY  MAIL! 


30$F 

433F 

33A 

0X39 

0X40 

0X41 

71A 

0X72 

tX72/CtF72 

FC90 

100TN 

V8103 

112A 

VT127 

VE130 

211/VT4C 

227A  . 

2748  . 

il-302.3 

304TN  . 

30471 

01-318A  ... 

330A  •. . 

338A 

3718 


CX.301X 

332A/1B32 

01-403  . 

W1.833B  . 

ZF833  . 

703A  . . 

704Aa  . 

704AY  . 


707A  . 

....  8.83 

721 A  . 

.  2.43 

723AB  . 

22.30 

774A 

2.33 

7248  . 

..  .  2.83 

723A  . 

._.  8.30 

724A  . 

...13.30 

801  . 

...  .83 

803  . . 

.  3.93 

804 

.10.30 

•03 

..  3.93 

•07  . . 

....  1.83 

•10 

10.83 

811  . 

....  2.83 

•13  . 

...  8.83 

•14  . 

.  2.78 

•13  . 

.  3.40 

•14  . . 

.  1.23 

■24  . 

.  1.23 

•308 

.  2.83 

13)  . 

.  7.83 

•32A 

.  8.30 

■38  . .  3.30 

•44A  . 

.  1.00 

•72A  . . 

.  3.83 

■84  . 

.  1.23 

902F1  . 

. s.so 

934  . 

. 43 

CK.1089  .. 

_...  .73 

937 

.43 

1414  . 

...  1.23 

1419  . 

. 73 

1424  . 

.  1.48 

1423  . 

.  1.00 

1429  . 

.78 

1433/43C7 

. 87 

1844  . 

.  93.00 

2031  . .  .83 

•003  . 

.  S.B9 

8001  . 

1.10 

9002  . 

....  1.00 

9003  . 

1.48 

9004  . 

....  83 

9038  . 

....  .30 

Bttter  than  aver!  Sava  menay 
amd  lima  with  Radio  Shack’s 
aaw  t9S4  alaettonie  parts  mail- 

ardar  catalog!  224  pagos! 


RADIO  SHACK 

CORPORATION 

167  Washington  St.,  Boston  8,  Mots. 


ELECTRONICS  — NoYBrnBor,  1953 


W88t  RWfB  latBrarnttBaJ  Ut8  paat  card  am  loN  patB. 


/ 


I 


Num .  t.n 

WU77 .  S.TS 

TM/B/C/D.. 

7B2A .  2.71 

7BSA .  4.TS 


F8-9340.  Kcctrenlo* 

nil  Wllihlre  Bird.,  hot  Angtlft  17.  CaUf. 


UNUseo 


SEARCHLIGHT  SECTION 


SAVE  ON  TUBES  BRAND  NEW  TUBES  GUARANTEED  TUBES 


1.M  2iM . 

LMUn . MJ* 

4«'2M2 . MJ8  I 

ZM  2K22 .  U.t« 

%M  IKK . nJH 

S.M  2M2* .  MJt  I 

2J8  2K2S .  S2.M 

U.M  2KM . 1M.M 

248  2KU . 12SM 

28.88  2IUt . 11848 

1748  2IU8 .  M48 

8.88  »» .  448 

2.88  1B24 .  4.78 

1.M  SB28 .  148 

S48ilB28 .  8.88 

.78'SB28  . U48 

1481B28  .  2.88, 

148SC22  .  72.M 

4.88  tC21  .  8.M  I 

48  1C24/240  .  1.88 

2.78, icn .  1.78 

1.28  ICtl .  8.88 


ST4 .  148 

C8L/S828  ...  248 

SAI4W .  1.78 

8AN8 .  2.88 

SANS .  2.M 

SA8S .  248 

SA87a .  4.88 

SBF7 .  2.88 


1  VT-UTA.. 

.  2.78 

!  pern.... 

.  U48 

HF288. .. . 

.  U4t 

28SA . 

,  4848 

2U/VT4C. 

48 

arc . 

.  448  I 

221A . 

.  148 

KXUIA... 

.  148 

•»  tWINU  CoBBcItor* 

80  nmfO.  18.008  v....  87.80 
12  miiifd.  32,000  V.... 810.08 
80  oiiiiM.  32.080  v.... 812.80 
100  niiifO.  20,000  V.... 814.80 


1848.1 _ 

U.88 

148  1C48 . 

1848  1022 . 

1.80  UU8 . 

1.88  1FB7 . 

i.a|Son . 

248SHB7 . 

2.78' llOl . 

1.88'tK18 . 

1.28'4B24 . 

7.88  4Cn/eV82. 


1248  4E27 .  1440  ONPl  .  . 

Hlooja . 12848  8R40V. 

UM  4J2t . 1».18 

2848  4J2S . 128.88 

a.88  4J27 . 128.88 

8048i4JM . 128.88 


1  mut . 

S8JB| 

1  tBUld . 

•8481 

1 '  sea . 

U48  1 

1  srs . 

148 

1  SJ4 . 

848 

)  SIU  . 

.  241 

1  88U7CTV  . 

'  2.81 

)  iXfWOT  . 

urn 

1  7ca . 

48.84 

1  12AY7 . 

148 

1  UOFT . 

1848 

12GP7 . 

a4t 

12HP7 . 

1S.M 

18U . 

.« 

Fei7/8Sf  7 

S.H 

IIX2i 

8.84 

r032 

12.84 

SSTfi 

848 

IIM7 . 

4.88 

ers# . 

•»  .78 

82HAP7 

wrHa 

FCIf7/S6$9.. 

1844 

KN88/1841 

1  2.a 

BKU/IOa. 

a.st 

^  RKn  . 

.M 

1  RK71 . 

144 

1  UT . 

4.88 

1  ‘  78T . 

4.M 

1  78TL . 

8.88 

1  •  IIV . 

1  FQM/8fM.. 

2248  . 

1  VTU . 

'U.8S 

1  :  8SK . 

8.M 

s  >  18ITM 

•.M 

1  1  FU-US/SiSl 

29.M 

1  1  FO-IW . 

U48 

1  i  VU-IU . 

•M  , 

1  :  HFUt . 

8.88 

1  1  F-UIA . 

T.n' 

U40  Tiiov. 


.  88.N  7S7A... 
.14848  787B... 
.  l.»  71SA... 

.  7.88 '7UA... 
.  748  71SA... 
.  1.78  TUB... 
.  148  718C... 

.  12.88  717A... 
.  148 


I  fOl .  1.78 

887  .  1.88 

S88 .  2.88 

888  .  2.88 

SUA .  248 

SU . 18.88 

8U .  2.78 

SU .  1.98 

02S .  1.88 

828  .  8.88 

028  .  740 

S28B .  8.88 

U2 .  7.80 

0S2A .  8.80 

SUA .  12.80 

SU .  148 

8U .  148 

SM .  1.80 

848 .  2440 

U1 . 49.80 

U2 . 17.80 

884 . «rHa 


RECEIVING  TUBES?  ji 

WE  HAVE  ALL  TYPES 

IN  STOCK  ; 

Slondord  Brands  Only!  g**. 


All  PrIcM  F.O.I.  Lm  Anoolos,  s«b|«ct 
chonf  wlHiMit  nsHca.  MMniiini  ordar  $S.M 


.  S40I7UA .  24.80  008 _ 

..  4440  720AV . 24940  SOSA... 

.  44.80  72SBY . 248.80  t72A... 

. .  1.88  720OY . 24840  874... 

.  M.81  721A .  2.88  878.  .. 

-  11.88  722A .  1.88  884  .  .  . 

- U.S0  7UA .  948  889R-A. 

-  1848  TUA.^ .  18.M  808 _ 

.  8.78  224B .  2.78  921 _ 

K  M  721A .  4.80  911A... 

*  TUB .  48.00  884.... 

. .H*  T28C .  49.80  OH... 

. 710A . U40  888.... 

. 17.80  SOIA . M  887... 

-  I  988A... 

ELECTRONICS  I 


Thousands  of  oHior  fypos  In  stock, 
your  roquiromonts. 


TELETYPE 

Available  now 

Models  14's,  15's  and  19's 

Reconditioned.  Prices  on  request. 

Eltotrsniet  Corporation 
of  Nobratka 

3327  Star 
Lincoln,  Nebraska 
Phones  2-8214,  6-5233 


FOR  SALE 

Complot#  Capacitor  Manufacturing  A  Tost 
Eguipniant. 

Vacuum  oquipmont  sultablo  for  tubulcN, 
fluoroscont  lamp  and  powor  capacitors. 

Pries  $6,500.00  f.o.b. 

Lst  AsssNs.  Cslltornla.  Sobjsct  to  prior  sals. 


39  UNITS  BC957A 
RADAR  INDICATOR 


X-RAY 


AU  typo#  lor  iBduaWal  aad  owioriBiontnl 
sppUcattoD.  Tubas,  eabtos  cma  oompoN 
oats. 

MEDICAL  SALVAGE  CO.,  INC. 
217  B.  2Srd  St.,  Now  York  10,  N.  Y. 
Msrrsp  Hill  4.42B7 


P  AMCRIC 


137  Hamilton  St.,  Now  Hovon  lip  Conn.  Phone:  Spruce  7-2513 
Now  Yoric  Pfwno;  Lfx/ngton  2-6254 


IDEAL  FOR  RADAR  UB  USE! 

Monaiactiirad  for  Ih#  U.  S.  Army  Signal 
Corps  by  Woslam  Electric.  UnlU  con¬ 
tain  a  S"  scop#  tuba  In  addition  to  33 
Toiiotu  oloctronlcs  tubas.  Dlmonsionst 
17Vi"x35"xl0y4~  doop. 

ArallabI*  for  inxpaction 

COMMERCIAL 
SURPLUS  SALES  CO. 

4101  Curtis  Avb.,  BalHmerB  26,  Md. 
Tefapbone:  Curtis  7-3300 


Wont  SMTO  Isfomwtisar  Uss  post  card  sa  lost  | 


Norember,  1953  — ELECTRONICS 


SEARCHLIGHT  SECTION 


A 


SPECIAL  PURPOSE  TUBES 

1B23.... 

6.00 

3C23.... 

.  6.75  1 

6BM6.. 

.  52.50  ! 

HF-300... 

15.00 

701  A... 

.  4.50 

8296.... 

9.00 

1B24.... 

7,25 

3B28.... 

.  4.50 

6C21 . . . 

.  16.75 

304TH.... 

6.75 

702A. .. 

.  2.00 

832 . 

6.50 

1B32.... 

1.50 

3C24. . . . 

.  1.00 

614. . . . 

.  4.75 

304TI _ 

5.00 

705A. .. 

.  1.00 

832A... 

7.50 

1B35,... 

.  8.00 

3C31 . . . . 

.  2.50 

7BP7... 

.  3.75 

307A.... 

3.50 

706Ay. . 

.  35.00 

833 A... 

28.50 

1B42.... 

.  8.50 

3DP1 .... 

.  3.00 

9LP7, . . 

.  3.50 

310A.... 

3.00 

706Fy... 

.  35.00 

836 . 

3.00 

2AP1 . . . 

.  5,75 

3EP1.... 

.  4.00 

12DP7.. 

..  12.50 

311A..., 

3.25 

706Gy.. 

.  35.00 

837 . 

1,00 

2C40.... 

.  6.25 

3GP1.... 

.  2.75 

12GP7.. 

15.50 

31 3C . 

3.00 

707 A... 

.  4.00 

838.  ... 

3.00 

2C43.... 

.  10.50 

3JP12... 
3W»1 . . . . 

.  15.00 

FG-17.. 

.  3.00 

316A.... 

1.00 

707B.... 

.  9.50 

846 . 

100.00 

2C44. . . . 

.  1,00 

.  9.75 

RX-21 . . 

.  7.50 

323B . 

9.75 

709A... 

.  2.75 

849 . 

18.50 

2D21.... 

.  1.00 

4C27. . . 

,  12.75 

RK-23.. 

.  2.25 

328A.... 

4.25 

715A... 

.  3.00 

851 . 

45.00 

2E22.... 

.  1.75 

4E27.... 

.  17.25 

RK-62.. 

.  2.00 

329A.... 

6.00 

715B.... 

.  4.00 

860 . 

2.25 

2122.... 

,  5.25 

4134.... 

.112.50 

RK.72.. 

. .  1.00 

348A.... 

6.50 

71 5C.... 

.  15.00 

866A... 

1.00 

2126.... 

.  13.50 

4J35 . . . . 

.150.00 

RK-73.. 

, .  1.00 

350A.... 

5.00 

719A.. 

.  16.50 

874 . 

1.00 

2127.... 

.  9.75 

5BP1 . . . . 

.  3.50 

F.128A. 

..  38.50 

352A.... 

7.50 

721  A., 

.  2.00 

878 . 

1.25 

2J31 . . . . 

.  20.25 

5BP4. . . 

.  3.50 

F-129B. 

.  90.00 

353A,... 

3.25 

723A/B 

.  13.50 

884 . 

1.00 

2132.... 

,  22.50 

5C30. . . 

.  3.00 

VT-158. 

..  38.75 

354A.... 

15.00 

724A.. 

.  1.75 

8696.... 

55.00 

2133.... 

.  20.25 

5CP1 . . . 

.  4.25 

FG-190. 

. .  7.75 

355A..., 

15.00 

724B... 

.  2.00 

892R. . . . 

262.00 

2134.... 

.  18.75 

5CP7... 

.  7.50 

204A.. 

..  28.75 

375A..,. 

10.50 

725 A.. 

.  4.25 

923 . 

1.00 

2136.... 

.  75.00 

5D21... 

.  12.00 

F-207... 

..100.00 

393A.... 

8.00 

726 A.. 

.  8.75 

927 . 

1.00 

2138.... 

.  10.25 

5FP7... 

.  1.25 

WL-218 

. .  28.75 

394A.... 

2.50 

726B... 

.  40.00 

CK-1006. 

1.50 

2150.... 

.  18.50 

5FP14.. 

.  12.25 

F-232CH 

..100.00 

417A.... 

7.50 

726C. . . 

.  60.00 

959 . 

1,75 

2155... 

50.00 

5HP1... 

..  3.25 

249B... 

..  3.00 

GL-434A 

12.00 

728Cy.. 

..  35.00 

1603.... 

4.50 

2156... 

.112.50 

5  Pi . . . 

.  16.75 

250R... 

..  6.00 

446A.... 

1.00 

728Dy. 

.  35.00 

1614.... 

1.50 

2J61 . . . 

.  30.00 

5.P4... 

..  16.75 

250TH.. 

,.  13.50 

446B . 

3.00 

728Ey.. 

..  35.00 

1622.... 

1.50 

2K25... 

.  20.25 

5  P11.. 

..  16.75 

250TL. . 

. .  8.50 

450T1 _ 

37.50 

728Gy. 

..  35.00 

1624.... 

1.00 

2K41 . . . 

.  93.73 

5.  23... 

..  30,00 

264C... 

..  3.00 

GL-451... 

3.00 

803.... 

.  2.50 

2050.... 

1.25 

3AP1 . . 

.  5.00 

5  30... 

..  29.50 

267B... 

..  7.00 

464A.... 

7.00 

807.... 

..  1.25 

ZB.3200. 

.125.00 

3BP1 . . . 

.  3.75 

5  32... 

..  60.00 

271  A.. 

. .  6.50 

527 . 

8.75 

808.... 

..  1.50 

GL-8002R  85.00 

3B24... 

.  4.25 

5LP1... 

..  13.00 

274B... 

. .  2.25 

1  631-PI... 

3.75 

814.... 

. .  2.50 

8013.... 

.  2.00 

3B24W. 

.  6.75 

5R4Gy. 

..  1.00 

276A.. 

. .  6.50 

i  WL-530.. 

14.50 

815.... 

. .  4.50 

8020.... 

.  1.00 

3B25...' 

.  3.50 

C6A... 

. .  4.50 

282 A.. 

..  10.25 

700A.... 

14.50 

826.... 

..  i.ao 

8025.... 

.  3.00 

3B26... 

.  2.75 

66L6. . . 

..  52.50 

283A.. 

. .  3.25 

1  700D . 

14.50 

829A. . 

..  6.75 

PD8365.. 

.  50.00 

•  Recetrlag  fshe  fisffnps — 
spaa  fsaaeit 

western  engineers 

Usees4lfleaal  paaraatee  sateaBsrf 

SsMect  te  prier  dbpesltlsa 

1  •  (/seal  terms  apply 

ELK 

GROVE, 

CALIFORNIA 

1 _ 

CfOMf  WHITIHQ,  OWNfR 

WANTfO 

AK-I.  3,  AMT.tS,  flC-342,  343,  \ 
An-10,  13,  T$-13,  33,  143,  147, 
143,  174,  173,  233  fTC.  Ail  3C3, 
3C,  AH,  TS.  ALL  TU3R. 


RADALAB 

1 964  Webster  Avc.,  Bronx  57,  N.  Y. 

TEL:  WE  3-3232  3 


T33M3—J4Mmmm  of4br  $23.00  mil 
pric»$  no  New  York  CMy.  25%  4e- 
fotH  wHk  enfar,  hmimitem  COO.  Omttd 
Hrm$  mptm  Accent.  Prict  mtject  ta 


SCR-291A 

l.t-SOmc  automatic  dtractlon  flndar.  This 
aquipment  used  to  taka  beaiinea  on  trana- 
mlttera  within  Ita  fraq.  ransa.  Complata 
aquipmenta  available  oomprlalng  tha  folio** 
Ing;  BC-1147A  Rac.,  PN  31.  Powar  Panel.  BC* 
list,  automatic  bearing  goniometer.  RC*S13 
antennae  ayatem  conalating  of  6  maata  with 
lega  MC-41t.  MC*413  phaaa  Invartara  cali¬ 
brating  tranamittar,  cablea  llSv  30  eye  gaao- 
llna  generator.  Complete  equipment  over¬ 
hauled  and  guaranteed . FOB 


AN/APN-3 

Shoraa  navigation  aurvaylng  and  bombing 
aquipment.  Completa  equipmenta  conalating 
of;  Ind.  IND/17  with  R-15  rac.,  T-11  trana- 
mltter,  comparator  CM-3.  Computer  K-1 
available  for  bombing  uaa.  Racka.  Pluga, 
etc.  Thia  equipment  operataa  with  AN/CPN-S 
ground  beacon  atatlona  operating  freq.  290 
me.  Accuracy  of  thIa  equipment  la  10  feet  up 
to  300  mllea.  Shoran  equipment  la  In  wide 
uae  by  oil  and  aurveying  eompanlaa  thru  out 
the  world  . POK 


DISTANCE  MEASURING  EQUIPMENT 

AK/APN-2  and  HCR-72*  airborne  DMB  equip¬ 
ment  conalating  of:  Tranamittar-raeelver, 
cathode  ray  Indicator,  control  box,  pluga.  etc. 
This  equipment  worka  In  conjunction  with 
either  AN/TPN-3  long  range  airport  beacon 
or  AN/PPN-1  light  weight  portable  paratroop 
beacon.  Alao  providea  left-right  bearing  Indi¬ 
cation  to  heme  on  ground  beacona  la  addition 
to  Ite  diatance  meaaurlng  facllitlea  Range 
100  miles  In  three  ranges.  Input  116v  400 
eye . '. . POR 


RC  184  &  RC  188 

High  power  ground  IFF.  This  equipment  la 
used  with  BC-tf3  snd  ADK  airborne  IFF 
equipment.  The  RC  114  ia  used  with  the 
SCR  S34.  Thu  complete  aquipment  Is  mounted 
in  a  3  ft.  rack  containing  transmltter-racelvar, 
power  supply,  Cathoda  Ray  monitor  and  dis¬ 
tance  indicator  calibrated  In  yards,  enabling 
tha  operator  to  determine  the  range  to  the  air¬ 
craft  carrying  the  IFF.  Input  116v 


Shlpbome  IFF  used  with  ABK  airborne 
IFF.  Conslats  of  transmitter-receiver,  powar 
supply,  cathode  ray  monitor  In  a  three  ft. 
cabinet,  vary  compact  equipment.  Input  I13v 
30  eye . . . POR 

VE  REMOTE  PPI  INDICATOR 

This  is  a  remote  PPI  Indicator  "7  In.”  screen 
(or  use  with  any  Radar  for  remote  viewing. 
Contains  all  indicating  circuits  and  la  driven 
by  the  main  Radar.  Input  116v  30  eye.  POR 

MOBILE  RADIO 
SCR-508 

10  Channel  FM  Receiver  and  Transmitter. 
Fi'>quency  Range  20-27. 9mc.  Receiver  la  man¬ 
ually  tuned,  transmitter  Is  crystal  controlled. 
Consists  of  2  BC-S03  Receivers.  BC-604  Trans¬ 
mitter,  FT-237  mount.  Box  80  xtals  BC-tOt 
Control,  A-62  Phantom  Ant.,  Headsets,  mike, 
and  antenna.  Input  Itv  DC.  SCR-t08  also 
avail . POR 

SCR-522 

Airborne  Transceiver,  Freq.  100-163  Me.  This 
unit  Is  crystal  controlled  4  channel.  Powar 
output  approx.  10  watta  Consists  of;  BC-384 
Receiver,  BC-t26  Transmitter,  FT-144  mount, 
BC-302  control  box.  PB-It  dynamotor,  an¬ 
tenna,  plugs  . $lS7JiO 

13  volt  Inatallattona  available . POR 


BC  1233  146-300  me  In  two  banda  with  powar 

supply  . POR 

AN/CRT-3  8ono-bnoy  used  with  AN/ARR-13 
receiver.  Rotates  In  water  and  senda  mag¬ 
netic  bearing  signals  to  receiver  to  locate 

submarines . POR 

B-2P  central  lire  control  systeni.  Blectronlc 
and  optical  computer  and  sighting  head  type 
P-4.  This  equipment  la  used  to  direct  guns 
In  the  B-29  from  a  central  station.  Brand 

New.  Mfg.  Sperry . POR 

AN/APR-4  38-4000  me  precision  receiver  con¬ 
sists  of  receiver  and  five  tuning  unite  to  cover 
the  full  range.  Each  tuning  unit  ia  calibrated 

directly  In  me.  Input  116v  30  eye . POR 

AN/APA-11  Pnlec  Analyser.  Will  measure 
and  display  on  CR  tube  pulse  rate,  width, 

duration  . POR 

BC-S48R  CAA  and  Military  approved  model, 

POR 

AN  .\PT-5  306-1200  me  transmitter  30  watta 

output . $1MA« 

AN/ APR-5  1000-3100  me  receiver 
B('-33»  100-163  me 

AN/AP8-13  8cm  airborne  navigation  Radar 

POR 

AN/AP8-1S  3cm  bombing  Radar . POR 

AN/CPN-4  8cm  portable  Radar  beacon.  POR 

AN/  CRN-t  Portable  ILS  system . POR 

T8-280/APN  CAA  approved  altimeter  test  sat. 
T8-1SAP  3cm  alg.  generator 
T8-144  3cm  slg.  generator. 

TR-SO  3cm  slg.  generator 
T8-10t  Range  calibrator 
TB-A3  3cm  echo  box 
T8-8#  Voltage  divider 
T8-148  3cm  spectrum  analyzer 
BC-221  Freq.  mater 

SPCOAL  fURPOSE  TUBES  AVAILABLE. 

WRITE. 
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Want  mere  hifermotlew?  Use  pest  earB  aa  last  pagA 
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SIARCHLIGHT  SiCTION 


t  Nmt,  An-t 
i»M*  AH‘-4 
i  Mwfc  U 


APa-4  Nsw.  MDVAM  T-tS/APT-t* 
r  CMifbM  MDI/APM  PP-1M-/APT 
APSTNw,  MDIA/I^t  MDS«/AI>0II 
mcmvM*  RC-iMirr 
AFT-1  APT-t  nC-SU 


Smh4  P«w«r«4  Hm4  t  CkMt  S«t 

HCA  MI-S471  HMd  and  CbcM  8M.  Brand 
Nmr  For  Work  Baqulrlnt  Fret  Uta  at 
Handa  Rrarr  Dutr— Coodita  of  Ruadwt 
with  t  Pbonaa  and  Chaat  Mike.  IneludM 
M  Ft  Rubber  Cord . (ACH 


DaMoat  tt4-A  Oacinaaeopi 
I-n  Hlekak  TnlwChaaker 
1-lM  FM  Biaaal  Oaaaralai 
RPC  ModaiSM Mahteeia 
HealaM  Paekard  fOt-C 
I-ja*  tS-M/APN 


\\ 


M  TS-n 

t  T8»VAP 

.  l-A  TSS/AP 

t-in  tsm/ap 

I-IMA  TS-ttA 

1-lM  APM-I 

1-ia  THO/APN 

i-tis  TSai/AP 

i-tas  T8a* 

TS-SA/AP  raw 

TSISA/APN  TBIOO/AP 


n-i4t/up 

T§-IT»AIR 

TR-lTd^IR 

T817sAm 

TBIMA'P 

TSIMA/AP 

T8104/AP 

T8-Xlt 

TSUI 

TBUSAJP 

1-lU 

Baoalaa  Mad. 

TiBSlr  Oaa. 
BaaataaType 
UXFSif.daia 
LAD  flif  .Qea. 
LAB-t 

LAVOIg  Fraq 
Meter;  MO- 
6M  Me 


T811/AP  TS-IO* 
T8-llS|wra  TSIII/CP 
_Partem  TS-lli'AP 
TBIA7APN  T81U 
TBI»/APQ 

HEWLB1T-PACKARD  t 


RICIIVIRS— TRANSMITTERS 


l-MITtR  IQUIPMINT 

R-U/AItC-S  Haeelver 
T-U/AKC-5  Traaaralttar 
RxcelleBt  Cond . BOTH  S74.M 


ARC-1  PB-lUAX  RTVIB 

ARC-1  R4/APN-4  8CR-4X1 

R-VARR-t  RC-m-D  TASJ-14 

R-«T/ARN  R-W/ARN 
MP^M  BC-TM-A-AM-C  R-l/ARR-1 

BC-M*  BC-aw  RM-n 

RM-M  SCR-U4  8CR-U4 

SCR-M*  MN-M  Cootplete  laMallatiaa 

8CR-WI  Eaaip.  R-44/ARR-> 

M  Qteeale  Madal  Fetr-XM 

EB  W  phone  aiapIMet 


ARROW  SALES  INC. 


a.B.  Ralayt  FCRSTtl-BlMPSa  CoU— 1^000  oluns 
CMtacta  lA,  IB  Operataa  on  I  MA-.-.fTlaa  XI.U 
Mfual  Whaalaah  RaUra  AK8MW  Call— t.0M  obiaa 
OoBtaeta-lA.  IB,  1C  Oper.  at  t  Ma  Pilaa  W.7I  aa. 
Laaak  Ralayt  Typo  10t8-8N-BF.  CoU— MV.  4U 
ohma.  Contaota— D.P.S.T.  Norm,  eloatd.  Rated 

at  IS  Ampa . Priaa— SI.W  aa. 

FIVE  Praaa  CR-X7«l  O.E.  Pina  la  Rtlaya. 
1)  c-ioacis  noo  otuna  BPDT  4.5  MA....|4.sa  ea. 
I)  C-UHBII  TOO  ohma  SPOT  8  MA . *3.0#  aa. 


CLARE  TYPE  A  Tal.  Ralay.  Coll— W  Volu  AC 
80  ey.  Contaota— SPOT  (1  form  C)  Prita— #3.40  ea. 


Clara  SK-M3X  ( Harmatiaally  Saalad)  Plaa-la 
Ralayt.  Call— 3#  ahait  ■  vm  Coataett — OPDT. 


TYPE  H  TRANSRIITTIlifll  RIICA  CONDENSEIK 
1)  .NIRIFD  35##e.  i  .  DCW  SASaa. 

I)  RlPO  U##e.  I  DCW  A*aa 

i)  .OMMFD  U##*.  DCW  (Jlaa. 


Hlfli  ProRiiawcY  A.C. 

Portabl#  Lahoratvry  StwiBar# 

Froautnay  Raaaa  float  IS  to  MOO  Cyolaa.  far  #-11# 

Volte;  ManuTaetured  by  Weaton  to  an  aocuraey  at 
%  af  1*  from  U  to  1000  oyolaa,  and  nlthln  IH* 
up  to  MOO  eyelaa. 

Tbt  moat  oommooly  uttd  ranata  ara  80  and  4## 
^laa  and  wt  baet  taatad  aaoh  oaa  acalnat  Primary 

Siaadarda  and  auarantaa  that  tbaaa  ranata  ara  ao- 

curata  nlthln  %  at  IW. 

Knlfa  tdaa  polntar;  hand  oallbratad  mtirar  aaala: 
ahlaldtd  Iron  vant  morament:  Realttanna  apprOL 
MOO  ohma:  aealt  lanath  4.04*  la  eata  S*  a  0*  i 
m*.  (Rtm.  to  lUutt ) 

BRAND  NEW— «URPLU»— aUARANTUO 

Only  59  In  Stock 
Lift  Prico  Approa.  $70.00 
YOUR  NET  COST  FOB  NYC  $4S.OO 

MARITIME  SWITCHBOARD 

InotrumcnF  A  AccMSori«t 
S3t  CANAL  STREET,  NEW  YORK  U,  N.  Y. 
WOrHi  4-8216  (7) 


YOUR  BEST  SOURCE  OF  SUPPLY 
FOR  JAN  TYPE  SPECIAL 
PURPOSE  ANO  RECEIVING  TUBES 

xeSOA— WaahMt  or  Elaiaa . 0.71 

2C4X— 41.E .  7.80 

2C4S— fi.E .  7.10 

SOPI— O.E..  R.C.A .  S.S0 

SC2I— fi.E..  Waatoha'a . 10.00 

7BP7— fi.E.,  R.C.A..  N.U . 3.00 

2M^T4C— e.E . 40 

Ffi23SA— fi.E . ns# 

2#2A— Waatara  Elaatrta  .  #.70 

3#7A— Mvaala.  XaaRaO  .  3.2# 

S#4A— Katha,  W.E .  3.#0 

7ISB— Witlarn  Elaatrla  .  7.5# 

7liC— Wtttora  Elaatrla  . If.## 

Cryital  DMaa 

rN23A— •YLV.,  W.E . 2.n 

IN23B-«YLV.,  W.E.  . X.7S 

IN2#— fiYLV.,  W.E.  .  7.1# 

ATTtMriON  PURCNASfNC  A9SHTS: 
Wa  ara  aqalopad  ta  haadia  all  at  ytor  Elaatraala 

Tuba  Naadt.  Wt  lavlta  ytor  laaafrlat.  Otar  aaa 

atilllaa  takaa  avtllahla.  Attraatlw  dliaanata  ta 

aaaatity  hoyara.  taad  far  aar  llstlai.  F.O.B. 

N.Y.C.  Writa,  Phnaa  ar  WIra. 

ALLIED  ELECTRONIC  SALES 

74  CorttoiMit  St.  Now  York  7.  N.  Y. 

Pkon#  BARCLAY  7-1819— SS46 


T47A/AtT-13  TRANSMITTERS 
IC-6I0-E  TRANSMITTERS 
IC-312,  IC-342.  IC-341  RECVRS. 
RC-221  &  LM  FREQUENCY  METERS 

ALLTRONICS 

BOX  I#.  BOtTON  1.  MAfifiACHUfirm 
Rlthmoo#  2-«#l#.  LVna  MSI## 


lESlii 


•  AU  MAKES 

•  ALL  OHMAGES 

•  AU  TOLERANCES 


W  MU  IWLCRMIYA.! 

Yi  WATT-1  WATT -2 


f  •  ’/•  III  .06  .«h 

I  Z  ion.  09 

*'•  ForS^otWlO^-^^^^ 

i  Ml"'*""*"  ^ 


WATT 


Want  ni#rn  InfonMtInn?  Um  pott  card  on  Int  papn. 


Nofmber,  1953  —  ELECTRONICS 


SEARCHLIGHT  SECTION 


MOTORS: 


^  rrr-T 


RADIO  -  RADAR  -  INSTRUMtNTS 
AIRCRAFT  -  PHOTO  EQUIPMENT 


TEST  EQUIPMENT 


Compltft  Lin* 

DuM«nt  22l*A  O«rillo«ropr 
1-77  Hlrkok  Tube  <  heeker 
1-201)  |*M  Sipnal  Generator 
Hewlett  Packard  2<K)'<' 


T'^.12  Spare  r^l  |  |  /t  P 
Partx  Kit 


Hoaf'toti  M<mI 
7KM  I.eii 

li<MtntAn  Type 

1  02**  Si(j .  I, rtf. 


1  \l)  Si^  4„.|| 

T  \F  2 

I  \\<tlF  f  req. 
Meter  :)00. 
r>0O  Mr 


RADIO  AND  RADAR  | 

VVM  I  Ne*.  KVst 

t,  •»ntf»irte  New 

WK-I  )  omplete 

\P^-I  New  APS. 2 
<  omplete  MARK  2ft 
KTJtl/APSI.I  PPMU/APT-S 

T.ftS/ APT-5  APs-n 

Rt  1.13  G  Radio  I  ompa.«  1 

AM-26/AIC  Interphone  Amp.  2 

RT.|<l/ARr.t  Tran«eel%er  1 

APN.|  Absolute  Altimeter 
C'RT-l  Gibbon  i»lrl.  2d  hannel  7 


Tube<«  •  Sel«yn  ^ynekn*  n»ntor«  «  AN 
i  annnn  -  British  Goaiial  flttln**,  plua« 

GOVERNMENTS  •  AIRLINES 

Send  for  FRFF.  eataloaue«^  4»n 


1  C«Maiaiileeti«ii  Eqaiymeiit 

□ 

1  Inverter*  •  Dynemetar* 

□ 

1  RedHewKedar  Trwl  k<|Hlp. 

□ 

Aerial  Phetoicrafohie  F^nifo. 

■  □ 

FQMPMFNT  m  ANTED 

Semler  .industries,  Jnc. 

6>!53  lankershim  Blvd  ,  North  Hollywood  Calif 


M  VOC  RIYERSIIU  OHM 

MOTOR  —  S.T  RTM.  M  lb. 

TorqiM  Motor  Mw;  g-H' 

4-i/3r  X  3-5/ie.  abort  mm: 

>1/0*’  X  6/ie.  Alxo  ovaratw 
Phllco  No.  441- 

IMS  . W.H 

27.(  VOC  —  (000  RPM.  l.S  ox. 
in.  fhnft  «n:  1-H'  x  V. 

Motor  Hxo;  l-K'  x  l-V.  No. 

SOM-SOT  . M.tS 

>7  VOC— 1-10  HP— UOO  RPM.  Shaft  Mm:  %"  X  M". 
Motor  Slie:  4'  x  >-\i'.  Air  Amoe.  No.  KK-7U.  .ICM 
w  VOC— 1/(0  HP— sow  RPM.  ShnR  Stio:  V  x  V. 
Motor  81m:  V  x  V.  Q.R.  No.  (  PNnHA10....IM( 
M.>  VOC— 1/30  HP— UOO  RPM.  Shaft  81aa: 
1-H'  X  14*.  Motor  SIm:  4-14'  X  3-%'.  Rlaetrolux 

No.  14ST0  . U.N 

not  RPM  ItarerMbla  Motor— Ste:  (-14*  x  3-14'. 
Shaft  81m:  1'  X  14*.  CnMiaon  No.  1M-041>— 

Prtoe  . M.N 

SEAR  HEAD  for  abora  motor.  Ball  Baarta*  Qaartd 

Sh^,  10  to  1  nduetloB.  Prlo# . X.W 

COMBINATION:  Motor  A  RaductlOB  Ooar... .IIRM 
M  VAC  OPEN  FRAME— M  RPM  OouUa  Shaft  Back 
Oaar  Motor  with  OlMiiiaaa  Outeh.  Shaft  Mm;  1-14* 

X  Vie  . Pilot:  W.M 

24  VAC  OPEN  FRAME— 3  RPM  Back  Gear  Motor. 

Bhoft  Nm:  H'  X  Vie . I>rleo:  U.tS 

24  VOC  REVERSIBLE— (000  RPM  with  Maanotlo 
Brako.  Flaoao  Mount  Bnllna  Shnft— oIm:  34*  X  i/ie. 
Motor;  4*  U  X  1-14*  INa.  OX  Motor  only 

xgRAlAAJSlA  . Prleo:  uH 

24  VOC  AIRWAY  MOTOR  —  Mo<M  8Z-IM.  A»- 
prox.  (000  RPM.  Motor  Nm:  1-14*  x  1-34*  Shaft 

Am:  H*  X  14* . Prloa:  fOg 

n  VOLT  M  CYCLE— 00  RPM  BrnehroBOiH  Craamr 

Motor  X114T.  Shaft  Nm:  1*  x  le. . fl.M 

lit  VOC  1/70  HP.  list  SPM.  Motor  Nm:  e  x 
>-14”.  Shaft  Mm:  1*  x  S/ie.  Radmood  *l(T..)4.t( 
(  VOC  l/2t  HP.  4000  RPM.  Motor  Mm:  e  x  r. 
Shaft  Mm:  34*  z  14*.  Rodraond  «B-(0..Piloa:  X.tt 
12  VOC  l/U  HP.  4(00  RPM.  Motor  Mm:  e  z  t-H*. 
Shaft  Mm:  1'  z  3/ie.  Moo  S(04TgM . 04.M 


A.C.  INDUCTION  MOTOR 

III  VOLTO  w  CYCLE  l.t  RPM:  Tar«w  Ok.  la.  TO; 
Watta— 0;  with  raitaUa  Maltlpla  OUe  Cate  WbMl 
aad  Mlero  Swltah  aiouatad  on  Braokat  Am-  HaMaar 
Cabot  Motor  Tsvo  RWC  UK  PrtM . >14.W 


BLOWERS 

IK  Volt  60  ojelo  BLOWXH 
(ptotured)  —  approx.  100  CFM 
DU.  mr  Intako:  f  ootlaL 
Qultt  runnlnx  Motor  Mm: 

>14*x314*.  NXW  —  not  Oor't. 

ICtU  ...  $8.95 

DUAL  BLOWER  —  SaiM  at  RM->M  ahora,  eatte 
baa  Mowv  naamhly  la  taeh  Mda  of  motor.  Otte 

No.  ICOM  . OHM 

COMPACT  TYPE  —  100  CFM.  motor  boUt  InMdo 
■Ottlrral  eoM.  4-14*  Intaka:  1-34'  x  r  DU.  CtawMo 
Mm:  4-14*  x  0-34*  H.  x  1-14*  D.  Oite  No, 


Mm:  4-14*  W.  x  0-34*  HL  x  0-14*  D.  Oite  No. 

1C04T  . rilAU 

FLANSE  TYPE— 140  CFIL  S-14*  WtAka:  t-M*  DU. 
Compltu  Mm:  0-14*  W.  x  T^*  H.  x  l-V 

Orte  Na  ICOOT . .XS.I0 

FLANSE  TWIN— ITI  CFM.  4-14*  Intako:  V14*  x  IT 
DU.  CanpUU  Mm:  11-34*  W.  x  V34*  B.  x  Vl/ie 


FREE  SURPLUS  CATALOG 

last  a#  tba  pratt— aar  kraad  aaw  Catalaol  Saad  tar 

yawr  FREE  oapy  tadayl  MalUd  praaiatly  aa  rnaaatl 


LOOK  at  these  items  we  have  in  STOCK!  MANY,  MANY  MORE 
NOT  LISTED  WRITE  US  YOUR  NEEDS— IMMEDIATE  RERLY! 


COAXIAL  CARLES: 


RS-t/U  (8PKIAL)  (!.(  ahau.  Bama  Mm  M  RO- 
S/V.  Prtoaa;  1  to  100  ft.  •  U  par  ft.— 100  to  (Of  ft. 
•  TH#  par  ft.— (00  to  lOM  ft.  •  T#  pw  ft.— 1100  ft. 
MlU  •  0144  par  ft. 

B6-S4/U— 71  ohaM,  14g  ft.  Uoftb . URM 


RE-103  DYNAMOTOR 

with  FtlUr  BaM  and  CaMaa,  0  or  It  VDC  I 
output  (00  VDC  laO  MA NSW:  >W.M— t 


DYNAMOTORS 


AN-I04B 

DM-2I 

A-I04A 

DM-3S 

AN-109 

DM-U 

AN-117 

DM-(« 

AN-IM 

DM-40 

AN-I(I 

DM -41 

AN-147 

DM-42 

AN-ao 

DM -43 

MS-49  to  (4 

DM -40 

AB-U-GR 

PS-t4 

RC-17> 

PR-94 

ATt/APN.3 

PK-IOt 

AT3/APN-3 

BH-77 

AT>7/APT 

BD-t7 

ATM/ APT 

BD-93 

AT42/APT 

DY-2a 

\T49/APR-4 

DAI-A 

VS37/ARN-5 

MP-2tBA 

AS4l/ARN-( 

MP-I90 

AS42/APR-3 

PE-294 

ItADAR*  .  I  MISCSIXANSOUS 
RBCEIVBRS* 

TRANSMITTBRSi 


AODRCOO  DEPT  E 


All  Priiw  Art  F.O.B..  Liam,  Ohio 


FAIR  RADIO  SALES 


2t%  DapaaH  oa  C.0.0.  Ortea 


132  SOUTH  MAIN  ST 

LIMA,  OHIO 


RADIO  TUBES 

TinM  Otv  Pries  Type  Ow  Pries 

OZ4A .  $.59  6AG5 .  AS 


1R5... 
1S4.... 
1T4.... 
1A5GT 
1B3GT. 
1U5... 
8XS... 
5T4.... 
5U4G.. 
6A37.. 
6AC7. . 


6?fG5.... 

Ow  Pries 
A8 

IIKbt . 

Ow  Pries 
.54 

6AIJ . 

.49 

6K8G . 

.80 

;  6AQ5.... 

.50 

6SG7 . 

.60 

,  6AX4GT.. 

.90 

6SK7Msi.. 

.58 

!  6B8G . 

.70 

6SH7 . 

.60  1 

i  6B8 . 

.75 

6SK7GT.... 

.55 

6BE6 . 

.51 

6SN7GT. . . 

.65 

1  6BQ6GT.. 

1.00 

6SS7 . 

.80 

1  6C6 . 

.59 

6X5GT . 

.50 

1  6H6MBt.. 

.54 

707 . 

.60 

1  6J5Mst... 

.50 

11AU7.... 

.65 

6J5GT.... 

.40 

11SK7Mst. 

.50 

New  Low 

V  Pries  I  Type  Ow  Prie 


Prices 


18SQ7... 

35Z4GT. 

35Z5GT. 

50L6GT.. 

4S . 

8ES8 . 

5CP1 .... 

5BP . 

100TH... 
357A.... 
803 . 


Ow  Pries 
.69 


Ow  Pries 
3.00 
1.75 
1.40 
.10 
1.10 
.10 
.31 
.35 
1A0 


PsrdMtlao  AmIs:  NOTI:  oM  tuboa  ora  Ntv,  Stoadord  Broada,  Poekad  la  orMaert  cortaaa.  lamiodlota  dalivtry.  j  lOOtl  LBi  J  1 8.50 

Ttrmt  2S%  wiHi  erdar,  bolaaca  C.O.D.  Minimaai  ardor:  Transaiittlno  tubaa  $25.00.  Racahrlag  tabaa  $0  par  typa.  ar  !  m. 

aialtiplat  Of  50.  Diacouata  an  Isrsa  ardara.  Ststa  quoatity.  Coll  or  writa  ta^  tar  datailad  prica  lift.  IWf  rnCE  So.UU 

Wa  ara  werW-wMa  tupplhn  t»  JUr  Maaa.  Coraraaiaot  Apaaefaa  aad  tba  Radio  Induxtrhs  <  __ 

METROPOLITAN  OVERSEAS  SUPPLY  CORPORATION 

1133  Broadway  New  York  10,  N.  Y.  Chelsea  3-1105 
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SEARCHLIGHT  SECTION 


TUBES 


K:  ving 

Transmittin 


W  MILGHA1 

E  ELECTRONICS,  INC. 


I  20  Liberty  St. 
New  York  6,  N  Y, 
REctor  2-1297-8 


Standard  Brands  Only 


CHECK  AND  COMPARE  OUR 
COMPLETE  STOCKS 


TA«  folhwlng  It  lust  m  partial  Ibt  of  tko 
emroitt  oloetroak  and  aircraft  oqulpmoat  acm 
In  oar  warohoam.  Writo  lor  comploto  Informa- 
tha.  Prompt  ropllot  to  all  loqairlot. 


RC-103&AN/ARN.5ILS 

Now  in  orifinnl  cnrtono.  Cowploto. 
ContisH  of  nil  oocoMorioo,  oIm  AS- 
27A,  RC9R/ARN-S  and  K-TSSO. 
MoafM  to  finfl  nlnnn. 


TBS  4  &  5,  NEW,  COMPLETE 

lE-lT  TEST  SET 
AN/ARN-7  COMPLETE 
SCR-2SS  COMPLETE 
AN/ARC-1  BHF  EQUIPMENT 


BC-A11  a  BC-721  HANDIE 
TALKIES,  Plus  SPARE  PARTS. 
Quantity  available. 


AN/ART-13  EQUIPMENT 

ATC  XMTR  T-47A/ART-13  XMTR 

T-47/ART-n  XMTR  CU-24  ANT.  LOAD 
CU-25  ANT.  LOAD  DY-II  A  12  Dyn.m’t’r 
MT-283  MOUNT  0-10  LFO 

MT-284  MOUNT  ATC  DYNAM’T’R 

SA-22  ANT.  LOAD  C-87  CONTROL  BOX 


AN/APG-13A  RADAR 

Abtohitoly  eomeloto,  brand  now 


AN/APN-2  MG-153 

SCR-720  Now  APS-2.  3,  A  IS 

TA2J-24  Componenti 

RTA-IB  AN/ARC-5  VHF 

BC-IOIS  SCR-274  A  ARC-5, 

APA-S  INDICATOR  CoaoHad  Eeoipai’t 

APA-11  INDICATOR  R-4/ARR-2  Rocoiveri 
APA-17  RADAR  BC-640  VHF  XMTR 

HS.33  HEAD  SETS,  SCR-510 

NEW  SCR-522 

MG-14SF  A  H  MG-1S3 

SPARE  PARTS 

SCR-720  SCR-522 

SO-7  AN/ART-13 

AN/ARN-7  AN/ARC-1 

SCR-26S  BC-Sll 


PYNAMOTORS 


ClMi- 
lonl  Brand 

Utod  Now 

RM  $7.(0 
I.2B  141 

IRV  7A;  MOV  .S4A. 

DM-MD  ISV  ISA.  $9nV  .OeOA.  14J0  .... 

OM-17  U4V  0.2A.  SUV  .32SA.  RTS  .... 

ONMO  14V  I.4A.  173V  .138A.  7.40  1.80 

IMW-a  38V  334V  .07A.  S.M  AM 

DM-n  14V  3UV  MK.  Mi  11B0 

PC-73  3$V  30A.  lOOOV  .3WA.  ISO  ILK 

PC-M  38V  1.I5A.  3KV  .OKA.  IW  LH 

P&MA  agV  lOA.  3WV  .3KA.  7.K  1140 

IKV  .lOlA. 

PC-04B  38V  lOA.  3WV  .3KA.  AM  11.7S 


PEAK  FOR  SURPLUS 


Ouloilt 


RAYTHEON  PLATE  TRANSFORMER 

Pii.  SM  Volt  iliicle  phMo.  tapprd.  W  Orel*.  Baeond- 
try,  6000  VolU  to  MOO  Voltf  M  1  amp.  In  400  rolt 
•tap*.  Prlea  OOO.M  nob. 


ACME  PLATE  TRANSFORMER 

Prl  330  TOlt,  50/80  ay.  S  pban,  delta  eoonei 
Hecoadarr  8  phaM,  T  oonneoted.  3033  fOtta  at 
KVA.  Prioa  (00.50  nch. 


Letda  and  Northrup  Whaatatone  Biidaa.  Modal  5800. 
Bxoallant  oondltlon.  105.00  aa. 


Weaton  Model  841  Drnamoroatar  0-75/150/800  Votta 
AC/IK.  Aocuracy  Excellant  Coodltlao.  Ptloe 

(IS7.N  each. 


CERAMIC  CASED  MICA 

.0035  MTD,  35.0  0  VOC,  33  Ampa  at  8000  KC. 


.IMA.  27.M  4440 
ISOA. 

.OSA.  ILK  RH 
.OSA. 

.4mA 

.OKA.  ....  ILK 


To  iRiara  ffca  fiaaat  of  Mrvica  end 
qaelily  of  merchandlta,  wa  beva  Just 
racaatly  pat  Into  oparatiea  oar  own 
racondltiMino  aad  fanctioa-ttating 
plant,  compMta  with  all  focllitin. 


BLOWER  MOTOR 

pdrral  Caoa.  Badnamd,  115  V  00  Cjnla  Motor.  140 
PM.  Sllant  operatloti.  Brand  New . 87.07 


PANEL  METERS 
NEW  Qov>T  gunpLue 

STANOARO  BRANDS 
r  MCTCRS 
DB  malar  10  to 

+00  .  8340 

0-100  ma  DC .  840 

r  MCTCRS 

0-300  Mlenampa...  AOS 

0-4M  Mtoroaouia...  848 

o-isoMiSSSr.:;  SjS 

taSaSS::;::  a 

0-1.5  Voha  AC.....  AOS 

O-tVahaAC .  448 

r  MCTCRS 

O-SMMUaroampa...  8S4t 

Min.  Otrdar  K.0S-2S%  with  OrOar 


OIL  CONDENSER 
BARGAINS 

4  MPD  500  VDC. . .  8  .07 
10  MPD  600  VDC. .  1.77 
3  MPD  1000  VDC..  .07 
0  MPD  1500  VDC..  Lt7 
a  MFD  1500  VDC..  3.57 
SO  MFD  ISO  VAC..  847 
3  MFD  4000  VDC..  847 
3  MFD  4000  VDC. .  847 
100  MFD  40M  VDC  47.n 
1  MFD  5000  VDC. .  LOT 
3  MFD  5000  VDC..  147 
3  MFD'13400  VDC  3047 
.U  MFD  ROOO 

VDC .  1747 

.5  MFD  35,000  VDC  30.07 

5  MFD  10.000 . M47 

SMia>  lOKVDC..  H47 


EXPORT  INQUIRIES  INVITED 

Wa  aarry  aa  anaaoalhr  larna  alaak  at  AlrMna 
Coalpoiwat  Taat  CaalonNat,  Radar  Sato,  ata. 
Write  tar  oar  low  ■riaaa  oad  aamplate  Intama- 
tton.  Wo  tnrnlah  Immadtate  aaaarara  te  all 
Inoalrtea.  W^  tedapi 


GENERATORS 


INVERTERS 


PC-as  Inrartar— Utend  In;  38V  DO-SSA. 

OM:  SmV  (m  ape.  KVA.  1  Ph .  L7S  ILM 

PE-ttI  laaartar— LaUad-Wiocbarfar-QE. 

In:  38V  DO-#3A. 

Oat:  IISV  SK/MOCyr.  IMOVA.  1  Ph..  RM  «4.M 


PEAK  ELEaRONICS  CO. 


2033  West  Vonica  Bird.— Do^t.  i-23 
Los  Antalas  6,  Callfeniia 
Pbena:  Rfpwbfk  3-1127 


66  Waot  Broadway,  Now  York  7,  N.  Y. 
Pbano  worth  2-143* 


RoCMviBf 

Tskoo 

*AQ(... 

ssntot 

4V40T.. 

.80 

1IAT7 . . . 

.71 

1CAUT... 

.40 

1tSL7.... 

.40 

1tSN7... 

4* 

IfSOT.  .. 

.80 

tlL*OT.. 

.40 

All  Other  Typat 
In  Stock.  Writa 

for  Quaint 

•AM. .. 
•ABTtt.a 

.  i.M 

.  •.•• 

C«J  ... 

tiiu.  : 

••(4  . 

,  U.M 

.  i.ri 

•  l.M 
i.2t 

•  M4A 

rcM . . . 
*.«*/. 

rail.;; 
not .. 

.list 

..  1.40 

ki 

ma... 

504 


Want  mora  intormatioa?  Uia  poet  card  on  lost  page. 
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Public^ 
Auction 
Sale  k 


SEARCHLIGHT  SECTION 


♦  S  HotSl^WITCH 

A  10  «mp.  Umlnc  dtrle*. 
PolnMr  moTM  back  to  awo 
aftm-  time  rlapM.  Ideal  for 
abutting  off  radloa  and  TV 
aeta  ahrn  you  go  to  bad. 
Umltad  Mipply  at  tbla  aoa- 

ctal  I'UICE . $4.90 

Aim  arallable  In  15  min.,  30  min.,  1  br.  at  M.M 


10  Seconds  to  24  Minutes  Timer 

A  hand  wound  rlrctrlr  TIMING  SWITCH,  Potnur 
liiotrt  back  to  ZERO  and  sbota  off  RADIO — TV — 
Klecuic  Mixer — Photographic  Derlcaa — Tima  Delay 
etc.  Fumlibed  with  Callbratluo  Chart  and 
IVtlnler  Knob.  Blggret  $12S 
bargain  we  erer  had . 


FROM  STOCK! 


1/15  Watt  N1CON  PlfUil! 
lamp.  10  for  11.00.  106  for.  . 
%  Watt  KVON  Ump  D.C.! 

ItayooH  Barr.  10  for. . 

Watt  NBON  lamp  8.C. 

lUyofkK  Batr.  10  for . 

%  Watt  NBON  lamp  D.C. 

Rayonrt  Raar.  10  for . 

H  Watt  N£ON  Ump  D.C. 

Hayonet  Base.  10  for. . . . 

1  Watt  XKttN  Ump  D.C. 

lUyonet  Base.  10  for . 

t  Watt  ARGON  Ump  Misl. 

Mt-rew  Base.  10  for . 

"X  Watt  NEON  Ump  Med. 

Nerrw  lUse.  10  for . 


Is**  RourKl  Elapnod 

'Tlnie  Meter  . 

General  Klertrio  .... 
Westinghotue  Square 


GanuiM 

TELECHRON 

Motor* 

2  RPM....$2.»0 

3  RPM....  3.90 

4  RPM . 3.90 

3.6  RPM...  3.15 
I  RPM....  3.95 
60  RPM....  4.30 


HAYDON  SYNCHRONOUS 
TIMING  MOTOR 

I  110  T.  SO  cycU  SO  RPM _  $2.60 

'  no  t.  00  mia  1/10  rpm.  .  $2.35 

110  r.  60  ryrU  1  RPM .  $2.85 

*20  r.  SO  cycle  1  RPM.  $1.65 


IHOO  KPkl  SYNCHRONOUS  Motor:  115  $AS0 
voRa  AC,  IS  watt.  IM  IbaT:  rxrx** .  ^ 

New  Sound  Powered  II.tND  SET  TELEPHONES. 
50'  Plex.  Rubber  corered  cable  ERE>:  An 


ZK.NITH  Motorlied  Remote  control  made  for  T.V. 
but  Ideal  fur  opening  door.-  window.— Turntable. 

Gadget*— Tiuiliig  Radio*.  Complete  with  Trana- 
former  16  ft.  cable  and  rererxlnf  Dutton.  9095 
\  few  more  left . 


REDMOND  Pawerfal  S'  Blawar  ar 
Vantllatar  115  rolti  AC  SO  oyclaa  II 
watt*.  Kor  Kitchen  —  l.ahnratory. 
llaat  or  Cold  or  Chemical*. . .  .$7.50 


lluid  Cranked  A.C.  Generaton 
Itemored  from  Ancient  Telephone. 
Polariied  RcU  or  Buxxer 
Work*  on  Magneto  or  115  rolt  A.C. 
Coniplate  2  Station  Magnetd  Ringer 
Trlrphooea.  Inch  Battarlaa— wlra. . 


PULSE  TRANSFORMER 


Tub*  bos*  plug  In  typ* 

Hm*  or*  proclotoM  mod*.  Risk  quaBty  tmmr 
poet  pulM  trcmatofBMo  wound  on  kyponU 
coroo.  Thop  am  buUl  Im  oelol  bcdMllto  tab# 
boaoo  cold  COB  bo  adapOod  to  mmut  naaa. 
Tboy  oro  eomplotolr  fauprosMtod  and  ooolod. 

SUGGESTED  USES 

-llocMng  OoeUlchor. 


„  _  _  MnlllTibralog  Mad 

Seopo  Clionitg. 

WboroTor  Aoeuroto  T1sUb«  and  Triwoo- 

iuM  CBo  BiOiiiOfy. 

it — UMseoUod  fak  olimt  oppUeertioaa  for  «oa- 
ototlaif  lew  power  and  low  weltago  pnlooo, 
d—Coa  bo  need  la  effeulls  uttUote  ro^Hea 
raloo  Ireai  0  lo  well  ewer  1  MC  aad  buIm 
widAw  raaflaM  ftoai  4S  Mlerogoeead  up. 

Prk*  $4.50 


tHf  L^jBCCIM  liter  MOMICS 
611  Boyltton  St..  Boston  16,  Matt.  CO  7-4706 


MOW  RMOY 

§•  swr*  to  sond 
for  your  copy 


Sloloy  t-AIR* 


833  W.  CHKR60  RVt. 


Went  weft  InfernMtien?  Um  pott  cord  on  lost  pasa. 
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SIARCHLIGHT  SICTION 


BC-640 

TRANSMinERS 


POWER  RHEOSTATS 


MO-129  V  «f 
220-290  V 
6Ocy.Sin9.Ph. 


75  W»tt  puM- 
pull  HK  246 

MODULATION 

CUmB- AM 


Aa  •(f»c*«Mcf^«lcootroti*d  ground  stRtiofi 
comploto  with  powor  •mplifior,  occillMor 
drivor,  modul«lor«  corHrol  ponol,  du«l  powoc 
•upplioty  •nd  POW6P  control. 

Although  origirtolly  dotignod  for  communi* 
CPtiont  from  grour^  to  pi«no,  it  *«  currontly 
uiod  by  polico,  tRKif  ombutpAco  pr^d  othor 
ppocipi  inttpHptionft  opprpting  within  thptp 
froquoncipt. 

BC-639  RECEIVERS 

Dopigr^  to  work  in  coniunction  wt^  thp 
SC>640.Trpnimittpr  pt  I0k)>l5d  Hcs.  Sup- 
pliod  with  RA-42, 1 1 5V  60  cy  powpr  supply. 
On#  Rr  pnd  thrpp  IP  stpgps  AM  or  CW. 


W*  rucuntly  purchaMd.  Irom  th« 
govammunt,  a  larga  quantity  of 
tachnical  and  oparatinq  manualion 
RADIO.  RADAR  and  AIRCRAFT 
aquipmant.  Sand  for  our  littinq*. 


AN/ARN-6  ADf 

Wa  baliava  thia  it  tha  . .  . 

FIRST  U.  S.  SOVT.  RELEASE 
...  of  a  quantity  of  ARN-6  Radio 
Compatt  Equipmant.  All  tatt  ara 
complato  with  racaivar,  indicatort, 
control  boiat,  rackt,  plugt,  cablat, 
and  loop  antanna.  Spara  AS  313 
antonnaa  and  othar  componantt  ara 
avadabla. 

SCR  274N  Command 

Complata  Installation  or  Componantt 
BC-453-ARt<t.Rae.  DM.32-A  Oyn. 
BC-4S4.AR«f.Rac.  DM-33-A  Dyn. 
BC-457.A  Rtd.  Trtnt.  BC-4S6-A  Mod. 
BC-696ARtd.Trtn9.  FT-277A  Rack 
BC-496-ARtd.Con  Box  PT.226.A  Rack 
Plug*,  couplinoa,  adaptari  and  tuning  (haftt 

RADAR  EQUIPMENT 

Complata  Installation  or  Componantt 
SCR-291 ,  APS-3,  APS-4,  APS-6,  APS- 1 5, 
APO-13,  Mark  16,  Mark  26- 


-  (^H4in4i»it€ed 

All  aquipmant  it  told  with  our 
eartlllad.  unconditional  guai- 
antoa,  chackad  and  taatad  in  our 
own  shop-  Wa  ara  a  racoqnizad 
and  acjsrovad  tuppllar  tor  Foreign 
and  U.  8-  Oovt.  Aganoiaa  Wa 
Inrtta  your  inquirlat  ior  supply  or 
tachnical  dsta- 
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UM  M  CM 
UM  IM  4At 
UM  U  CU 
UM  U  CM 
UM  M  CM 
UN  IM  CU 
MM  U  CM 
MM  M  CU 
2Mt  IM  CU 
UM  M  CM 
UM  MS 
MM  IM  CU 
MM  »  CM 
MM  IM  tJt 
MM  U  CM 
MM  M  CM 
7fM  M  CM 
TMa  IM  tM 

uaaau 


TYPE  “J” 
POTENTIOMETERS 

TYPE  "J" 

TYPE  "JL"  TYPE  "JJ" 

958 

$1.25  $2.95 

68SS  rUJUNGA  AVENUE 
NORTH  HOLLYWOOD,  CALIF. 


Many  oMar  Hard-Fa-Cat  ifams  oraftoWa  far 
Immadlata  dWfrury  from  aar  loraa  Inraatary. 
Sand  as  your  ragaf'MMntt  and  fat  at  qaata- 

Naw  MICA  listing  naw  rtody. 

A.  MOGULL  CO. 

17  Warrta  S».,  N.  Y.  7,  N.  Y. 
PlMMig:  WORTH  4-084S-S431 


BLOWER  BUY 

Limltsd  gaantity  tf  S750  dtott 
2M  FASCO  BLOWERS  *  f  TF  gaantity 
IM  CFIR— 8”  dit.  ratar  garMaiii 


Ratar:  r  dls-  z  width. 

Htaslag :  Rbaet  ilttL  black.  Inlat  dts;  S-%*. 
(crllMl  with  sdjDiuUa  lUda  panel  sir  ntatma 
ououui  intebarta:  IH'  l.d..  wtu  weldtd  mouat- 

I  k  nutW*'  4*  O  il. 

Matacs  TiH-rmtllr  protactad.  taUUy  laloaad.  1 
pole.  A.C..  M  ejK.,  115  r.,  .48  amp.,  with 
inountad  Jinietloo  boi.  BrooM  batriiita. 

Rttlat:  .I'-lOO  eta:  .r-M;  .r-88:  .4'-7l:  .5'-l8; 
*'-44. 

OiaitatitM:  andrt  unit-Ttawtua  dlscbtrai:  sppraz. 
S'  wida  z  S'  dtap  z  7'  hUh. 

BOOINE  MOTOB  BUY.  MO  Bodlna  linU-batrlnz 
alaMrle  muUin.  A.C.,  1/H  HP.  116  Tottt,  17U 
HPM,  40*  C..  eoDtlnuoua  duty,  slnzlt  ptaa-ta, 
5/10"  dU.  motor  tbaft.  RoUtloo  ataw  raatti- 
Ihla  by  Intarchuilnc  laada.  RaaiUant  mountad. 
Tantllatad,  Intamal  fan  ooolad.  511.50  at. 

Maty  Othar  Blawtrt  and  Mainra  In  Stnak. 
Yanr  Innniry  Will  Raativt  Pranat  Attantlan. 
All  offering  auMact  to  prior  tala,  P.O.B.  513 
Canal  8t..  NTC 

ELECTRIC  TRADING  CO. 

313.316  Canal  Straat.  N.V.  IS.  N.  V.  CAnal  5-M7t 


HA2ELT0N  INSTRUMENT  CO. 

12B  Ltbarty  StrMt,  Now  York  8.  N.  Y. 

All  Makes  of  Electrical 

InsInuBaata  oad  Taoling  Equlpataail  Ba- 
padfod.  Wiiia  ter  izaa  eotologua  oa  aow 
and  uaad  initnimaBta  at  a  aarbiga. 


An  I 

Investment  • 

Productive  advertising 
is  an  INVESTMENT 
rather  than  an  EX¬ 
PENDITURE. 

“Searchlight”  adver¬ 
tisers  almost  invariably 
report  prompt  and  sat¬ 
isfactory  results. 

BE  CONVINCED  — 
send  us  your  advertise¬ 
ment  TODAY. 

A  ddress 

Classified  Advertising  Division 

ELECTRONICS 

330  W.  42nd  St.,  N.  Y.  36,  N.  Y 


Want  marg  htformatlanf  Um  past  card  on  lost  poga. 
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SIARCHLIGHT  SECTION 


SPKIAL 


EMELTONE  ELECTRONICS  CO. 

71  W.  Broadway  -  N.  Y.  7,  N.  Y.  Phone  REctor  2-16M 

SPECIAL  PURPOSE  TUBES 


6FS  Matal 

«SH7 . 

6SS7 . 

Crystal  Diodes 
Standard  Brands  Only 

f "YBT  at  MOOCB  I  isn* 


$15.00 

5007 .  $4.00 

Receiving  Tubes 

Klystrons,  Magnetrons 


4  PDT 
RELAY 


EQUIPMENT  ONLY 

Selenium  Power  Rectifiers 

50  KW  250  volts  DC  —  $2,117.00 
100  KW  250  volts  DC  —  3,800.00 

200  KW  250  volts  DC  —  6380.00 

300  KW  275  volts  DC  —  8,640.00 

Brand  Now  Immadiata  Dalhary 
NEVER  SUCH  LOW  PRICES  BEFORE 
Superior  Fowerstots  —  NEW 

Type  1256-3Y  . $228.00 

Type  1156  L-3Y  .  228.00 

MZ-1126-3Y  motor  dr .  165.00 

Type  1126-3Y .  100.00 

1226-3Y  .  100.00 

Type  216-U-2D  .  32.00 

Type  20 .  14.00 

GR  Voriocs— V-IO-G  3  .  90.00 

West.  DB-25  Cr  Breakers 

400  omps  3  pli .  300.00 

Boston  Rotiomotors  220/3/60 

V4  kp  172.5  rpm .  80.00 

Sola  Voltage  Regulators  No  30804.  10.00 
Weston  Swbd  voltmetera 

Model  801  0/500  V  DC .  10.00 

Model  271  O/500  v  .  25.00 

Model  .271  0/500  amps .  25.00 

Many  Others,  all  new,  fob  Calif. 
HiADQUAMTtllS  FOR  INDUSTBIAL 
iUCTKONIC  MQUlPMtNT 


406  AvaHua  L.  BroeUyn  38.  W.  Y.  Clavofeato  2-2411 


WHOLESALE  ONLY 


ELECTRONIC  COMPONENTS 
AIRCRAFT  EQUIPMENT 
HYORAUUCS 


RADIO  A  EtiaRONIC  SURPLUS 
13933' 9  BRUSH  STREET 
Detroit  3.  Mich.  TO  3,  3403 


WE  BUY  AND  SELL 
GOVERNMENT  SURPLUS 

eiectreiic  cemponents,  units,  wirei,  ete. 
Yuwp  Inquiries  ImrMed 
LAPiROW  BROS. 

ise  HetMT  «.  aaolsBatl  21,  OMe 

KlfUv  I2H 


GLASS  TUBING 

PYREX  -  NONEX  .  UIANIUM 
BULBS  B  CYLINOtRS 
WIIITC  FOR  FRII  MONTHLY  LIOT 

HOUDE  SUPPLY  COMPANY 

PHONI  KKYPORT  7.ltM 
t.  #1  Bea  MX  Keypert.  H.  J. 


PALM  SPRINGS,  CALiF. 
PIknm  B-3011 
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SEARCHLIGHT  SECTION 


SinPERMOR  VALVES  FROM 

AMERICA’S  LARGEST  ELECTRICAL  CONVERSION  HOUSE 


SEARCHUGHT 


400  CYCU  MG  UNITS 

O.E.  HlflH  CYCLE  POWER  UNIT.  (PU-t/TPR- 
S)  Altonutor  T>pg  ABB,  IIST,  1«,  .815  kra.  tCdO 
RPM  teH-drlTGB  ht  L»wwn  cndn#  Modal  nCISl, 

hp.  Nwr,  In  DOftAMa  earrylnc  ca«» . lIM.M 

KATO  4M  CYCLE  MOTOR  GENERATOR  GET: 
Motor  onarattfa  at  tSO/440  3  M  V  DaKad  to  aalf- 
azdtad  alternator  8M  TA  115V,  14,  400  ere.  MOO 

RPM.  NEW  . HTI.OO 

SPECIAL  MO  SET.  Motor;  8  HP.  no/440-8  <0. 
Helf-exe.  Alternator  wItP  output  at  1.15  KVA,  115 

V.  Nncle  ph.  400  cw.  PRirt . $325.00 

LOUIS-ALLIS  I  KVA  M.O.  UNIT:  Motor  Input 
130/440  Tolta,  14,  00  ere..  3450  R.P.M.,  direct 
eonn.  to  aHemstor  tm  f^H,  115  rolu,  I4,  400 

eye..  1  KVA.  Natr.l^ . ..WLK 

LOUIS-ALLIS  1  UNIT  MG  SET.  CooMeta  of  8  HP 
motor  operatlre  at  lM/440-8-50  lUractly  eouptod  to 
alternator  with  output  et  115  eolu,  1  tOecTC. 

and  with  exetur  unit  aU  mounted  on  eteel  baaa.  1.8 

K.V.A.  Price  . 585.00 

LELAND  MG.  SET.  Cooelete  of  5  HP  Motor  oper- 
atlre  at  3M-t-80  direct  connected  to  eelf  exec,  alter¬ 
nator  with  output  or  8  KVA,  110/308  V.  8  nh.  400 

ore.  PRICK  . 8880.00 

LELAND  MO  SET  Cotudete  of  4  HI*  Motor  oper¬ 
ated  at  lM-3-60  Dlreet  Connected  to  Self  Exo. 
Alternator  with  output  of  2KVA.  115  V.,  1  Pbaae, 

400  Cic  Price  .  1555.00 

ROGUE  LABORATORY  400  CYCLE  SUPPLY: 

Motor  7.5  HP,  330/440-8-80  direct  coupled  to  eelf- 
axclted  alternator  output,  5  KVA.  110/MS  V.  84, 
400  Cy.  Complete  with  M^t  Panel.  Harmonic  con¬ 
tent  leee  than  1%.  NEW . 81880.00 

BRITISH  5  KVA  400  CYC.  M.O.:  Cnnelete  of  10 

HP  motor  of  330/440-S-M  V-belt^  to  alternator 
with  output  of  0  KVA,  115  rolU,  14.  400  ore. 

PRICE  . 81085.00 

AMERICAN  400  CYCLE  SETS.  A  predalon  hullt 
motor  xeneratiir  eet  Ideal  for  lahoratory  teet  work. 
Cont4etT  of  10  H.P.  motor  directly  connected  to 
alternator  with  imtput  of  5  KVA,  110/208  Volte, 
three  phaee,  400  oeclae.  With  electronic  exdtar — 
Toltace  remilator.  Frequ.  rarlatlon  ±5%;  Voltarn 
eariatlnn  ±1%;  Total  harmonic  omt.  1.1%. 

PRICE  . 81850.00 

LOUIS-ALLIS  PREGUENCV  CHANCER  SETS. 
I*r1:  15  H  P  110/448-8-80:  flee.  15/18.8  K.W. 
8300/1100  RPM/S08/1M  VoIU  85/85  Ampa.  8  ph. 

500/380  C.P.8.  Brand  new.  PRICE . 8125^00 

We  ran  eupply  three  unlta  for  400  cycle  output  and 
with  traneformrre  to  eupniy  3  phaee,  wye  output. 
Write  for  further  Information. 

KATO  MO  SET.  Motor;  115  HP,  tM/440  3-80. 
Output;  7.5  KVA,  1.30  Volte,  14,  350  cer.  with 
direct  conn,  exciter  Brand  New.  PRICE.  $1385.48 
CARSON  PERMO-MAQNET  40t  CYCLE  M.O.; 
Motor  7.5  H.P.,  810/440-3-80,  dir.  conn,  to  alter¬ 
nator  110  eolta.  14,  400  eyo..  41,8  ampe.  (no 
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PIONEER  111  17-58,  Input  14  V,  1  amp,  «^t 

M  y,  400  cy.  5  VA,  .4  PF . 822.50 

PIONEER  I2I2S-2A,  Input  87.5  rdc,  l.M  a^, 

output  M  V,  8  ph,  10  VA,  .5  PF . .JW.50 

GENERAL  ELECTRIC  10485-183,  Input  87.5  V, 
13.6  ampa,  8000  rpm,  output  175  VA,  116  V,  8  ph, 

400  cy . . . 8M.80 

LELAND  ELECTRIC  18563.  Input  88.5  y<M.,  11 
ampe,  output  115  V.  8  ph,  400  cy,  116  VA.JW.OO 
8.  E.  INVERTER  UNIlH  Madal  SATIIIJJIS;  In¬ 
put;  84  VDC.  55  amp.  8000  RPM.  Output;  115 
VolU,  8  phaae.  400  Cn.  760  VA.  and  acecadary 
output  at  M  Volta,  Mnfle  phaM,  400  CP8.  850 
VA.  IVlth  aatamatle  yoltapa  and  frequency  retula- 
UoD,  hunt  In.  Rebuilt  and  warranted  equal  to  new. 

RPBCIAL  PRICE  . M7.50 

GENERAL  ELECTRIC  400  CYCLE  UNITS.  Oper¬ 
ate  at  36  VOC  100  Amp.  Output:  115  VAC  14.  400 
CPS  1500  V.A.  With  filter  ayatem  bullt-tn. 

PRICE  . 139.50 

WINCHARGER  PU-7/AP:  Input  88  VTIC.  180 
Ampa.  Output:  115  VAC.  Rlnile  ph.  1500  V.A.  409 
C.P.8.  Frequency  and  eoltaae  refulatlon  huBt-tn. 

price  . M7.00 

WINCHARGER  PU-II/AP  INVERTER.  TYpa  MO- 
7.50.  Input:  18  rolta.  80  amp.  Output:  115  rolte. 
6.5  amp.,  400  eye.,  1  ph.  Brand  new.  PKICE.  .880.50 
HOLTZER-CABOT  MQ2I8.  Compect  1  hearins 
unite  for  low  current  400  cycle  output.  Oporatlye 
at  115  VDC.  1.8  amp.  Output:  110  Volta,  1.0  amp. 

1  Dll.  400  CPR.  Brand  now.  PHICE . 879  50 

LELAND  INVERTEB;  Input  15-18  VDC.  .51  ampe. 
Output  1.50  VA,  15-18  VAC.  34.  400  eye..  40%  P.F. 
alen  dcMyere  750  VA,  115  VAC,  400  eye.,  90%  P.F. 

I*BirE  . 189.50 

LELAND  INVERTER:  Input  IS  VDC,  11.5  ampe. 
Output  115  Volte.  34.  809  eye..  80%  P.F. 

PRICE  . 163.50 

MG  153  HOLTZER-CABOT 
Input;  14  V,  DC,  .51  ampe;  Outaut:  116  yolta— 400 
cvclca.  8-phaae.  750  VA.  and  15  Volt — 400  cycle, 
150  VA.  Voltage  and  frequency  regulated. 

895.00  aa. 

HIGH  FREQ.  UNIT.  Motor:  14  STM!  50  amp. 
Alternator:  17  VAC.  ISOO-lSOfl  crc.  eep,  exc.  at 
14  VDC,  1.15  BHP.  4000  RPM  Made  In  Canada 

hr  Electric  Tamper  A  Equ  PRICE . SR2.S0 

Altcmatore  nnlv  to  eame  anedflcatlone  aa  ahore. 

eeo.  exc.  at  14  VDC,  PRIfT! . 844.50 

OE  400  CYCLE  GENERATOR.  Oeneral  Electric 
Trti*  5ARB31JJ3;  400  cyclee  out  at  115  eolta;  7.1 
ampa:  8,000  rpm.;  Mie  6  long  x  8*  dla.  New 

109.50  aa. 

ONAN  H.F.  MG.  Model  Ma-0-75.  Tme  PTT/11, 
Input;  115/130  TOlta.  1  Ph.,  80  Cy  Oiifptit;  115 
V.  1  Ph.,  480  Cy,.  5.3  A.  Alan;  18  V.  5.3  A. 
PRICE  .  $189.58 


Thil  index  is  published  as  a  convenience 
to  the  reodert.  Care  ii  token  to  moke 
it  accurate  but  ELECTRONICS  ossumes 
no  responsibility  for  errors  or  eniittions. 


EMPLOYMENT 

Poaitiona  Vacant . 

Selling  Oportunitiea  Offered. 
Positions  Wanted  . . 


SPECIAL  SERVICES 
Repairing  . 


BUSINESS  OPPORTUNITIES 
Offered  . 


NOTICES 

Auction 


EQUIPMENT 

MERCHANDISE 

(Used  or  Surplus  New) 
For  Sale . 


Wo  have  been  fortunate  In  procuring  sareral 
large  elae  motor-generator  units  which  we  are 
ahle  to  offer  at  a  rery  attraetlya  nrlee.  Thcas 
seta  conelet  of  a  75  H  P.  motor  dir.  conn,  to 
an  alternator  mfg.  by  Kato.  The  obtainable 
(Hitpute  are  aa  fnllowa: 

A.  45  KVA.  115  V.  .34,  4M  eye. 

B.  45  KVA,  110/M8  V.  34,  400  eye. 

C.  SO  KVA.  115  V.  14.  400  eye 
Harmonic  content  approximately  1%.  Wa  can 
fiimleh  MO  unit  with  yoltage  regulation  and 
meter  nanele.  Write  for  full  Information 


WANTED 

Equipment 


MISCELLANEOUS  MG  UNITS 


BARDCO  MOTOR  GENERATOR  SET.  Model 
#M05AD,  Motor  oneratlre  at  220-3-80,  7.5  HP.. 
Oenerator  citput  5  kw,  115  vde,  compd.  wndg. 
17.50  rpm.  Complete  with  control  cahlnrt  Including 
DC  T<)ltmeter,  ammeter,  rheoetat.  and  AC  motor 
starter.  Marine  encl..  Ball-hearlne  N F, W .  8590  00 
GENERAL  ELECTRIC  HIGH  FREQUENCY  MG. 
Conalsta  of  motor  and  dual  niitimt  generator 
mounted  on  steel  base  Motor  operates  at  IM/ 
440-3-80  direct  connected  to  alternator  with  output 
of  115  VoRa.  1  Ph.  10.50  Cycles.  1  KVA  and  115 
Voit«.  DC..  1  KW.  With  field  rheoataL  ^  _ 

PUICE  . 8525,00 


ADVERTISERS  INDEX 


FAIRBANKS  MORSE  FREQUENCV  CHANGER: 

Motor,  aynchronoua.  77.5  HP.  tSO/440-3-00-1800 
driving  alternator  typo  TAZB,  01.6  KVA.  60  KW. 
440  Volts.  14,  380  cyo.  with  exdtlng  M.(i. 

PBICF,  . $2855  00 

KATO  400  CYCLE  SUPPLY  Motor:  15  hp.  110/ 
440/8/80.  17.50  rpm.  Alternator;  10  kra.  110/108 
Volts,  Wve-ronnccted,  8  ph.  490  cyrlea,  end- 
mounted  exciter,  yoltaca  regulatloo  1%,  harmonic 
cootMit  3%.  NKW . 82250  00 

WE  ARE  ABLE  TO  QUOTE  ON  400  CYCLE 
MOTOR  GENERATOR  UNITS  FROM  500 
WATTS  TO  100  KW.  SEND  YOUR  REQUIRE¬ 
MENTS  AND  WE  WILL  BE  HAPPY  TO  FOR¬ 
WARD  OUR  QUOTATION. 

GENERAL  ELECTRIC  RUNNING-TIME  MET- 
ER8.  Model  98KT8D1.  115  volti.  60  cycles. 

Price  . 88.85 

WESTINOHOUSE  25/00  CYCLE  FREQUENCY- 
CHANGING  MO.  Motor;  110/440  Volta.  3  ph.  15 
eyrJas.  40  HP,  Fraro*  SOS.  gearhead,  lUrect  conn, 
to  Altarnalor;  IS  Kva  IM-l-OO,  900  rpm. 

NEW  . . *1450.00 

MASTER  LV  MG  SET.  Motor;  IS  HP.  110/440- 
1/80.  1730  RPM,  Nema  framo.  Ocnerator  I;  14  V. 
108  amps.,  5  KW.  Ocnerator  II;  11  V,  418  ampa.. 

8  KW  New  PBICF. .  91238  00 

ELECTRIC  PRODUCTS  LOW  FREQ.  SUPPLY. 
Motor:  110/448-3-90.  Qen:  110  V..  3  ph.  80  cyt. 

.8  PF.  900  RPM.  PRICE . 8712.00 

This  MO  unit  will  supply  I  KW  of  1  phaao  current. 
New. 

DELCO-DIEHL  LV  MG.  Motor:  7.5  HP.  110/440 
V,  1760  ItPM,  15.4/9.1  ampa.  nen:  40  V,  115 
ampa.,  5  KW.  drip  proof.  ^11  dcllrer  17  or  31 

VDC,  115  ampa  Now.  PRICE . 8595.00 

Oonaral  Elaetrto  Froquoncy  Chanter,  Motor:  80 

HP.  Triclad.  680/J/8C,  8800  RPM.  D^t  oon- 
Bocted  to  Froquency  Conrerter.  Model  6MM445BJ1. 
with  aecoBdary  of  80  KW.  440  rolta,  8  phaae.  140 
eyelea  PRICE  . 81550.00 


Admiral  Corpoiation _ 

Allied  Electronic!  Sales 

Alltronica  . 

Arrow  Sales  Inc.. . 

Aasociated  Industriet . . . 


Barry  Electronics  Corp . 

Bell  Telephone  Laboratorioi  Inc.. 
Bendix  Aviation  Corp.,  York  Div. 

Bendix  Pacific  Division . 

Blan  . 

Blonder-Tongne  Laboratories  Inc 


"TRANSFORMERS' 


GENERAL  ELECTRIC  TRANSFORMER.  Cat. 
»7.5a885.  1.5  KVA,  80  Cy.,  1  Ph.,  Pri:  440.  Ben: 

no  PRICE  . 831.50 

GENERAL  ELECTRIC  TRANSFORMER.  Cat. 
#750970.  1.8  KVA.  80  Cy.,  1  Ph.  Pri:  437/480/483. 

Ben:  1!.5'1.30.  PRICE . $25.50 

GENERAL  ELECTRIC  CURRENT  TRANS¬ 
FORMER.  Trpa  #JT-185.  Amp.  ISOdS,  Ratio 

80:1.  Cy  15/115.  PRICE . 818.50 

GENERAL  ELECTRIC  TRANSFORMER.  Cat. 
#780114.  1  KVA.  80  Cy..  1  Ph.  Pri:  437/480/483. 

Bw;  116/3.30.  PRICE . «2.90 

KUHLMAN  LOW  VOLTAGE  TRANSFORMER. 
71  KVA.  80  Cvclee.  1  Ph,  Pri.  480  TolU.  see. 
18/38  rolta,  MM  amps.  Tap  awlteh,  atranoled, 

three  Sfallable . 8425.00 

GENERAL  ELECTRIC  STEP-DOWN  TRANS¬ 
FORMER.  Pat.  78G800,  80  KVA.  80  Cyclee.  1  Ph. 
Pri.  480  roita,  see.  1.30  volte.  Tapt^  at  110,  185. 
180.  119  volte,  aircooled,  eight  available. .  .S400  00 
WESTINOHOUSE  FRECIPITRON  TRANS¬ 
FORMER.  StyU  1148505.  Pri:  115  V.  15  eye.  Reo: 
7500  V,  4  MA,  adth  tap  at  5600  T.  Filament  wind¬ 
ings  1.5  V.  Can  be  operated  at  50  eye.  to  obtain 
18  KV..  0.6  MA.  p£cK . 014.00 


Capehart-Farniworth  Co . 

C  &  H  Sales  Co . 

Chaie  Electronic  Supply  Co... 

Clark  Electronic  Coip . 

Communication  Devices  Corp. . . 
Communicationa  Equipment  Co. 

Commercial  Surplus  ^let . 

Compass  Communications  Cc . . 
Connector  Corp.  of  America. . . 

Convair  . 

Cook  Research  Laboratories.. 


Deluxe  Coils  Inc 


Electric  Tradiiw  Co . 

Electro  Sales  Co.,  Inc . 

Electronic  Engineering  Co.  of  Catilomia 

Electronicraft  Inc . 

Electronics  Corp.  of  Nebraska . 

Electronics  Inc . 

Emeltone  Electronics  Co . 

Empire  Electronics  Co . 

Engineering  Associates . 


Fair  Radio  .Sales. 
Finnegan,  H.  . . . 
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SEARCHLIGHT  SECTION 


I 


TO  THE 

ADVERTISERS 


HIGH  VOLTAGE  CAPACITORS 

Cat.  Na.  MM.  W«^  Pria 

2LXFM . m . IKV . tWJ 

2»M1 . 1 .  4KV . 

ortn  . 4 . 4KV . nj 

pn>4U44 . 7 .  4KV . 14J 

TXmt . t . (KV . UJ 

14n . 4 . IKV . MJ 

Mr7  . T . SKV . 4W 

URM . U . tKV . 12J 

ATMS  . XaJS . SKV . S7J 

TKSStSS . 2 . SKV  . ZtJ 

2tnU . 2x.tS . 7.SKV . ZIJ 

TS2S . 2x1.4 . 7.SKV .  27J 

unu . 4.1.  .  7JKV . 7t.j 

CC21B . 2rtJ . SKV  . S2J 

IOA2S-tM _ M . UKV .  7J 

ISBIS . SJ . ISKV .  S. 

Inartaan . 14 . ISKV . nj 

ISni . S . ISKV . 124. 

2tru  . sa . 12KV  .....  s. 

TKUtSSS . 4t . 124KV .  IS. 


SELSYNS— SYNCHROS 
Immediate  Delivery — Prom  Stock 


NOVEMBER,  1953 


ICT  C antral  Tramtaraaar,  SS/I 
IWCT  Cawtral  Traailaram,  M/ 
lO  Oiairatar,  Uf/tev  Se~. . . 
IMO  Omaratar.  lU/SW  ee~. . 
lOO  PHtiraMtIal  Canaratar, 


SEARCHLIGHT  SECTION 
(ClttifUi  Advertising) 

H.  E.  Hilly,  Mgr. 


General  Motors  Corp.,  A.C.  Spark  Plug 

Div . 

General  Precision  Laboratory  Inc . 

G  &  G  Radio  Supply  Co . 

Goodyear  Aircraft  Corp . 


Harjo  Sales  Co . 

Harvey. Wells  Electronics,  Inc 

Hatry  &  Young . 

Haxleton  Instrument  Co . 

Hoffman  Laboratories  Inc.... 

Horlick  Co.,  Wm.  I . 

Houde  Supply  Co . 


2SS2C... 

14F24... 

ursi... 

Iwartaan 
At714  . 
U2SS441 

uni2.. 

14FSe  .. 
14F127.. 
ISFUS.. 
Mr»7.,. 


zjwa«a  aiaaor,  ua/xaav  sa'~ .  a 

IJIMl  Oansmtar.  llS  ltSV  M~ . i 

USNAl  Oanaratar,  lU/lStV  SS~ . I 

2JiA4  Bsnsmtar,  IIS/ISSV  SS~ .  I 

2JSU  ONfsrantial  Oanaratar  SS/ISV 

SS~ . 

2JOU2  Matar  US 'Sev  St~ . 

2JSLA1  Oanaratar  Ut/lSSV  CS~ . 

ZJtSFl  Oanaratar  IIS/ISV  M~  (naaO 
UOUlAlt  Matar,  11S/4CV,  M~  . . 

SA  Oanaratar,  US  Valta  SS  Cyataa . 

SO  Oanaratar,  US  VaMa  M  Cyaiaa  ... 

SCT  CmOal  Tian alarm ar  M  'MV  Se~. . 
SMCY  Cantral  Tran  alarm  sr  M/SSV  M~ 
SO  OMIaranllal  Malar.  US/SCV  M~ 

SOO  Mltaranllal  Oanaratar ,M/seVSI'->' 

sr  Matar,  US/SSV  SS'^ . 

SO  Oanaratar,  US'SSV  se~ 

SM  Matar,  US  Valts  SS  Cyclaa  . 

SN  Matar,  US  Valts  SS  Crclaa  .  . 

IJtri  Oanaratar,  tU'tmf  tS~  . 

usri  Oanaratar,  lU/Si  Valta  M~  . 

SSO  Oanaratar.  IM/SS  Valti  M~ 
SCTTCantral  TranaSarmar,  M.  SSV  U~ 
SOO  OMIarantlal  Oatiaralar  M  S«V  M~ 

SO  OasMratar,  US/ttV  N~ . 

70  Oanaratar,  lU/SeV  IS~ 

C44ISS-S  Typa  ll-l,  Oapaatar,  IISV  St'^ 
CSS7C1  Tna  11-4  Raeaalar.  USV  M~. . 
CSSTTS-l  Oaraatar  AC  tyn.  USV  M~. . 
CSS4SS  MaM  FJM-S  Tranamittar  USV 

se~ . 

CSMSS-l  Type  11-2  Oapaatar,  USV  M~ 
C77S1S  Typa  III  Oapaatar.  USV  M~.  . . 
C7S24S  Tranamittar  AC  tyn.  USV  SS'-' 
CTSStSOIIIarantlal  ACtyn.USVM~  . 
C7t2M  Typa  XII  Oltlaranllal,USV  Ct~ 
CTMU  Tranamittar  AC  tyn.  SSV  SS~.  ' 
CTUUU  Tranamittar  ACtyn.  UtVSC~ . 
CTSSM  OlaM  M-4,  Oaaalaar  USV  M~ 
CTSSSe  OMil  S4-t.  TranamHtar  USV 

M~  . 

CTSSM  Typa  XV  Translarmar  USV  M~ 
CTSTtt  Tranamittar  AC  tyn.  USV 
CTttSl  Typa  1-4  Tranamlltm  USV  M~ 
Ctlttt  Typa  ll-S  Oapaatar.  USV  se~ 
PATT-SMTAemlraHy  Tranamittar  UtV 

M~ . . 

PATT-tS4t  Admiralty  TrammHtar  USV 

M~ . . 

Type  l-t2A  Oadle  Campaas  Indlcatar.. . 
Typa  l-t2r  Oadla  Campaaa  Indlaalar. .. 


Industrial  Assembly  Corp . 

Industrial  Research  Lalmratoriet . 
Instrument  Associates . 


DIEHL  AC  CONTROL  MOTORS 

rP2S-2.  22V  2pK  M~  .StA  ISSSOPM  . . .  t224C 

mS-S.  2tV  2pli  M~  4A  SSSeOPM .  2241 

FPC2S-t,  7S/7tV  te~  J1/41A  2pli  2 

watts,  2  p^ .  24.SS 

PPC2t.S,  IM/Isev  4M~  44/44A  Ipli' 

4  watts,  2  ^s .  2T.ie 

m2t-U.  7S/7SV  M~  41/JlA  2pli 

4  watts.  2  pals .  »•  SS 

mM-12,‘ US /USV  M~  JS/JSA  2pK 

t  watts.  2  pala.  UtSrpm .  S44t 

m2t-14, 2s/2ev  se>^  4/4A  Sail,  2  pala  224C 
Frt2t-lt,  2t/2tv  •e~  4t/.StA  2pli. 

2  pala,  UMStTM .  24.Si 


Kollsraan  Instrument  Corp. 


Lapirow  Bros . . 

Lectronic  Research  Laboratories 

L^ri  S.  Co . 

Liberty  Electronics  Inc . 


Maritime  Switchboard  Co . 

Maxson  Corp.,  W.  L . 

Medical  Salvage  Co.,  Inc . 

Melpar  Inc . 

Metropolitan  Overseas  Supply  Corp 

Milgray  Electronics  Inc . 

Mogull,  Alexander . 

Monmouth  Radio  Laboratories . 


SINE-COSINE  GENERATORS 


National  Cash  Register  Co.,  The. 
Nibur  Sales  Corp . . 


Peak  Electronics  Co . 
Photocon  Sales . 


Radalab  . 

Radio  Corporation  of  America . . 
Radio  Development  &  Sales  Co 

Radio  &  Electronic  Surplus . 

Radio  Shack  Corp . 

Radio  Surolus  Coip . 

Railway  Communications  Inc... 
Raytheon  Manufacturing  Co.... 

Relay  Sales  . 

Reliance  Merchandizing  Co . 

R.  W.  Electronics . 


TACHOMETER  OR  RATE 
GENERATORS 

Elnic*  Type  PM-l,  DC  Ossierater . 

Pwlee  Type  PM-2,  DCiOansrater . 

Owlee  Type  F-IS,  AClOanareter . 

EMceType  B-IS,  AC  Cswereter . 

Pwlee  Type  F-17,  AC  Oawareler . 

Pwlee  Type  O-SS,  DC|8esierater . 

Pwlee  Type  B-ISO,  DCIOewereler . 

Pwlee  Type  ■-44,TDC!Oewaraler . 

Pwlee  Type  FBZ-SS.  OC*Cewereter . 

Pwlee  Type  FB-M.  DC  OesMrater . 

Pwlee  Type  FB-2M.  DC  Oewereter . 


SPECIAL  OF  THE  MONTH 
Hifk  Kva  Mica  Capacitors 

Leading  Mfg'er,  Type  57 
Cat.  #  676-57  .002 
Mtd  40  KV  ’85 


Semler  Industries  Inc . 

Snow  Inc.,  Cory . . 

Southwestern  Industrial  Electronics  Co. 

Stavid  Enmneering  Inc . . 

Stromberg^arlson  Co . . 


•TAB"  . 

Tallen  Co.,  Inc . 

Technagraph  Co . 

Telectrad  . 

Telemarine  Communications  Co 

Telephone  Engineering  Co . 

Tung-Sol  Electric  Inc. ....... 


These  IMIttgt  represent  only  e  imeW  pertton  et  etir  trvmvndont  riectronfc  Inventories. 
.It  yewr  nquirtmenit  or*  net  listed,  write  end  ellew  its  to  oooto  yeti  eceordingly.  Priees 
sublect  to  chonoo  without  notice.  Terms:  Kmiod  tirms  net  10  deys,  Nen-reted  2S%  with 
'order  hnlence  COO.  fOB  BootCm.  Mlnhoum  order  $10.  ASorchendite  fully  Cnerenteed. 


Universal  General  Corp, 
Universal  Winding  Co, 


V  &  H  Electronic  Industries  Inc 


Weiss  Co„  David . 

Western  Engineers . 

Weston  Lal^atories  Inc, 

Wilcox  Electric  Inc . 

Wolf  Co.,  Edward . 


^^0  lAsnRN  an.,  mstok  isjmss. 
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SEARCHLIGHT  SECTION 


"AN*  COHNiCTOM 


V/A«U* . 


KITS  AND  COMrONEHTS 

oil  C*ii«m*rs  AMwtaO . !  * 

ClMtr^lirtlM  Am«v«*4 .  t  Imt 

•Hrar  •  Mlu  CK<*n . 11  Iw 

C*tttr«4«.  P«ptAar  . -  B  !•* 

. “!!•» 

vnrMM  W  W  OMtatan . .•  Iw 

•MkPtp.  Aw>4.  B.  7.  B.  4P . M  !•» 

Ir*>  Can  Mil*  A  *<r*v . M  fw 

Hnpfcl.  AirtB.  a/lAMTt . I***'. 

"TAB"  $1.( 


CIRCUIT  BRIAKIR 
FUSES 


YOU  90^  WHILE 
FICK  they 

THEM  L*ta  ft  IB  LAST 
ELECTROLYTIC  CONDENBERB 

ig^jsfvVc  is»s»tttrALp/BB. 

MMF/nvoc  M/ii/itMr/mv»o 
ALL  tllRt  A  TVru  NCW  STOCK 


TAtS^  NEW  TKANSFOKMSR  STOCK. 

■MVCfnBBM*  Buamr.  .  ...  .  M-Jfl  • '...Hi 
iMVCT^ABI**  BV/BA.  MT/BA.  B.S  V/BA  . 
}B**VO^i**MA  fclT.  Tr..W«»»™  P«*H  A 


EICO  TEST  EQUIPMENT 

Hlf  fpllt 


ELECTROLYTIC  CONDENSER  KIT 

Krais'* 


l?iVoX  'yViSifci*' 


THATS  11 


THAT'S 
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INDEX  TO  ADVERTISERS 


TUBiSFECTALISTS 


OAl  ..  ... 
OAS/VttTt.. 

oti/viiN't 

OCI/VMIM. 

OOVVOtM. 


Ac«  Baslseariiis  A  Marhl>«  C*.,  Ine . t8S  Burronfhs  Corporation,  Klectroaic  la- 

Achoooa  Colloids  Coaapaar .  t7  •tnuioato  DIt . 

Acobo  Eloetrie  CorparaUoa .  Bnaamaiin  Mfp.  Co . 

Adraaco  Electrie  A  Bolar  Co .  KO 

Aoroaantlcal  ComataaleatloiiB  Eqolp- 

Buoat.  lac .  MS 

Aerarox  Corporation .  SSI 

A'O'A  Mr.  of  Elaatio  Stop  Nat  Corpora- 

ttoB  of  Aaierlea .  SS7 

Air  Marine  Motors,  lac .  SSS 

Alrbomo  iBstramcnts  Laboratory  lae. . .  SI 

Alroraft-Marlao  Prodaets,  lae . S6,  81 

Alrpaz  Prodaets  Company .  SIS 

Alden  Prodaets  Company .  IM 

Alfax  Paper  A  Enytaecrlny  Co . 4SB 

Allen-Bradley  Oo .  IBS 

Allen  Co.,  Inc.  L.  B .  461 

Allied  Control  Company,  Ine . 64,  SB 

Allied  Indnatrles,  lac . 401 

Allied  Radio  Corp .  S66 

Allmetal  Screw  Prodaets  Co.,  Inc . SOO 

Alpha  Metals,  Ine . . .  446 

American  Lara  Corporation .  S11 

American  Phenolic  Corporation . 86 A,  86B 

American  Telerislon  A  Radio  Co .  441 

American  Time  Prodaets,  Ine . SSI 

Amperite  Co.,  Ine.  . SSS 

Ampez  Elretric  Oorp . 361 

Anaconda  Wire  A  Cable  Company ..  .116,  111 
Antl-CorroslTe  Metal  Prodaets  Co..  Ine...  41S 

.\rmco  Steel  Corporation .  IS 

Arnold  Enrineeriny  Co . S48 

Art  Wire  A  Stamping  Co . 4S5 

Assembly  Prodaets,  Ine . 888 

Astron  Corporation  .  SIS 

Atlas  Enflneerinx  Co.,  Inc . 4S1 

Aadio  Derices,  Inc . SOI 

Audio  Products  Corp . SSS 

Automatic  Mfy.  Corp . IS4 

Ariatlon  Enylneerina  DIt.,  Arien-Knlck- 
erboeker,  Inc .  118 


CambridBO  Thermionic  Corp .  14 

Cannon  Electric  Company .  SSS 

Centralab,  A  DIt.  of  Olobe-Vnlon 

Ine . 11.  IS,  IS 

Cheater  Cable  Corp .  S61 

Chicago  Standard  Transformer  Corp..tS4.  4IS 

Chleaaro  Telephone  Supply  Corp . IS,  IS 

Claeh  Manafactarins  Corp .  IBS 

Citation  Prodaets  Co . 468 

Clarostat  Mff.  Co.,  Inc . 861 

Clerelaad  Container  Co.  .  SOS 

Coha  Corp..  Slsmnnd  .  4S1 

Colleetron  Corporation  .  SBS 

Collins  Radio  Company  .  SIS 

Colombian  Carbon  Company  .  441 

Commanlcatlon  Accessories  Co,  .  SS 

Commanleatlon  Products  Co.,  Ine . 4S1 

Conrad  A  Moser . 4S4 

Consolidated  Vaenum  Corp . SIl 

Constaatlne  Enyineerinf  Laboratories  Co.  .614 
Continental  Connectors,  DeJar  Amseo 

Corp .  BB 

Continental-Diamond  riore  Co.  . SIl 

Control  Enplneerlnz  corp .  SS 

Comell-Dnblller  Klectrie  Corp . SSS 

Comlac  Glass  Works .  SSS 

Cornish  Wire  Co.,  Inc . 4S6 

Cosa  Corporation  .  SHB 

Cosmic  Radio  Corp .  44S 

Coto-CoU  Company  .  4SB 

Crane  Paektny  Company  .  SS6 

Crescent  Company,  Inc . S40 

Cross  Co.,  H .  SIS 

Crowley  A  Co.  Ine.,  Henry  L .  41 

Craelble  8tee1  Company  of  America .  SIl 


isa. . . 

ten... 

SCI! 

ICll/CtS 

ten . 

{C4t.  .. 


3*0/104. 

3iOOIOT. 


4jii . 

ttiOHO. 

•C3VC4J 

ICU.... 


Ballantlne  laboratories,  Ine . 

Bareo  Chemical  Products  Co.  . 

Barker  A  Williamson,  Inc . 

Bamstead  Still  A  Steriliser  Co. . 

Bim>ett  DIrialon,  Allied  Chemical  A  Dye 

Corporation  . 160, 

Barry  Corp.,  The . 

Beiul  Chain  Mfy.  Co . 

Bearer  Gear  Works  Ine. . 

Bell  Telephone  laboratories  . 

Bendiz  Ariatlon  Corporatlim 

Eellpse-Ploneer  DIt . 

Red  Bank  DIt . 

Bentley,  Harris  Maaafaeturiny  Co . 

Berkeley  Dirislon  Beckman  Instraments, 

Inc . 

Bemdt-Bach  Inc . 

Bird  A  Co.,  Inc.,  R.  H . 

Bird  Electronic  Corp . 

Blmbach  RaiUo  Co.,  Ine. . 

Blrtcher  Carporatloa  . 

BHraz  Corporatloa . 

BUloy  Electrie  Company  . 

Booooh  Manofartariny  Co.,  Ine . 

Boon  ton  RoiUo  Corp . 

Bomae  laboratorico,  Ine . 

Brand  A  Co.,  Inc.,  William  . 

Bridyeport  Brass  Company  . 

Bristol  Brass  Corporatloa . 

Brown  Electro-Meaaaremeat  Corp . 

Brash  Eliwtroairs  Compiuiy . 

Borilaytim  Instmmsat  Company . 

Bnmell  A  Company . 


Uaye  Electrie  Company,  Inc . 444 

Dale  Products,  Inc .  366 

Oalmo  Victor  .  t38 

Daao  Electrie  Co . 4t5 

Darelle  Laboratories,  Inc .  18 

Daren  Co.,  Tho . Third  Corer 

Darls  Electric  Compiuiy  .  886 

DeJar  Amsco  Corp . 86,  <68 

Dertronlca  Ine .  446 

DIallyht  Corporation .  808 

Diehl  Manafarstoriny  Company .  SSS 

Drirer-Harris  Company  .  SSB 

Dnmont  Laboratories,  Inc.,  Allen  B. . . .  S6,  18 
da  Pont  de  Nemours  A  Co.  (Ine.)  E.  I, 

Polyehemical  Department .  t41 

Dnrant  Mfy.  Company  .  486 


urzsot. 

vxniM.. 

CVt4t.... 

rat**.... 

ram  . 

m?*?; 

IlKiSIA .  . 
2MTM.  . 

M4TL...4 


Eastman  Kodak  Company,  Special  Prod- 

acts  Sales  DIt . 

Edison  Incorporated,  Thomas  A . . 

Edo  Corporation . 

Elsisr  Eaylneeriny  Co.,  Ine . 881 

Ettcl-MeCnUoayb,  Ine . . 

Eleo  Corporation  . 


Hssdsuartsr*  Isr  all  ths  tasSIss  brssSt  Is  MM 
IsSsttry.  Ws  desk  USB  SMsrsst  tsbs  tys*a  Sm6  st 
yssr  sssrlt*  srs  sithsr  bsvs  It.  sr  wa  f*t  It, .  st  s 
srlM  Hist  sas’t  ks  bsat.  We  ttosfc  alnsst  s  IM  611- 
tsrsst  tsks  ty^.  All  tssM  A  fasraststd.  ‘‘TAB 
StRVfB  THt  INDUSTRY. 

West  MOTS  isfonootlea?  Um  pott  card  so  lost  potk. 

511 


ELECTRONICS  — NoY6m1)6f,  1953 


c 


Baetrlc  Rarolator  Corp . 

■toetrioU  laAistrles,  Mt.  of  Amperex 

Beetrsale  Carp . 

BlaetHeal  A  Physical  Instmment  Corp-- 

Dectro  Eapineerinp  Prodacts  Co . 

Dectro  Tee  Corporation  . 

Bectro-Tecluileal  Prodacts,  IHv.  of  Sun 

CheaUcal  Corp . 

Electronic  Associates  Incorporated . 

Electronic  Ceramics  Co . 

Electronic  Expediters . 

Electronic  Instrument  Co.,  Inc . 

Electronic  Parts  Mannfactarinp  Co.,  Inc. . 

Bleetronlo  Transformer  Company  . 

Electronic  Tube  Corporation . 

Elcetrons,  Inc . 

Emerson  A  Cominp,  Inc . 

Empire  Derioeo  Products  Corp . 

Ensineerinp  Oo . 

Bpco  Prodacts,  Inc . 

Erie  Resistor  Corporation . 

Ethylene  Chemical  Corporation . 


TUBE  CHECKER  by  MANSON 


TRANSMITTING -TUBE  STATIC -CHARACTERISTIC  CHECKER 
FOR  TUBES  FROM  20  W  TO  250  KW  PLATE  DISSIPATION 


Fairchild  Camera  A  Instrument  Corp.  . .  304 
Fairchild  Enpine  A  Airplane  Corporation  210 

Fsnsteel  Mhtallurplcal  Corp .  26* 

Federal  Triephone  A  Radio  Corp .  81 

Federated  Metals  Dir.  Amerlran  Smrlt- 

Inp  A  Reflniap  Co . 828 

Ferranti  Electric,  Inc .  800 

Ferroxcnbe  Corporation  of  America .  88 

Film  Capacitors,  Inc .  461 

Fire  Star  Company  .  467 

Ford  Instrument  Company  .  425 

Freed  Transformer  Co.,  Inc . 293 

Fre<|uency  Standards  .  444 

Furst  Electronics  .  439 


Plots  Currents  from  300  A  (or  more)  to 
30  mo;  Screen  Currents  from  30A  to  3 
mo;  ond  Grid  Currents  from  200A  to 
10  rr>a. 

Almost  any  range  of  Voltoges  and  Cur¬ 
rents  can  ,  be  supplied.  Outline  your  re¬ 
quirements  when  requesting  details  and 
prices  of  test  equipment. 


For  point-by-point  pulse-technique  meas¬ 
urements  of  choracteristicr  of  lorge  trons- 
mittiisa  tubes.  Overoll  occurocy  within 
2%.  Entire  unit  completely  interlocked  for 
safety  ond  is  operable  by  o  technician. 
Measurements  by  a  built-in  sytKhroscope 
and  pulse  amplifier,  which  can  be  calibrated 
without  ouxiliory  equipment.  Wide  Ronge 
of  ovoiloble  TUT  Voltoges. 


Manson  Laboratories 


Industrial  Control  Devices  — 
Electronic  and 
ElecIro  Mechonical  Instruments 


O-M  lAhririitorics.  Inc . . 

G-V  Controls,  Inc . 

Gabriel  Laboratortcn,  The . 

Gismewell  Company . 

Gariock  Packinp  Company . 

Geo-Lar  Mannfactuiinp  Co . 

OeoetsU  Ceramic  A  Kleatite  Corp. 
General  Electric  Company 

Apparatun  nept . 80,  107, 

Chemical  Uiv . 

Electronic  Dept . 

Tube  Dept . 

General  I*reclnion  Laborator.v.  Inc 

General  Radio  Cranpany  . 

General  Transformer  Co . 

Good-all  Electric  Mfn.  Co . 

Goodmans  Induntries  I.lmited  ... 

Green  Inntrnmeni  Co.,  Inc . 

Grlen  Repmriucer  Corp . 

Gudelirorl  Bros.  Hllk  Co,,  Inc. 


1954  HUDSON 
»^^^ASTER  CATALOG 

.  ,  .  your  helping  hand  for  Everything  in  Electronic 
EouipMent,  Over  1000  pages  of  the  latest  in  Radio, 
TV  and  Industrial  Electronics.  High  Fidelity  and  PA 
Sound  Equipment  PLUS  JAN*  Type  Electronic  Com- 
•  •  —  has  it  FIRST! 


HEADQUARTERS  FOR  RCA 


TUBES  •  PARTS  •  BATTERIES 
TEST  EQUIPMENT 


ponents.  If  it’s  new . .  . 

Leading  Authorized  Distributor  in  the  East.  Our  new 
Catalog  is  Quick,  Convenient  .  .  .  Time  and  Money 
Saving!  ONE  Complete  Dependable  Source  ,  .  . 
ONE  Order  ,  .  ^ _ 


Hammarliiml  Maniifaclurina  Co.  Inc,  ...  216 

Hanovia  Clscmls-al  A  Mfy.  Co . 417 

Hart  Manufactiirina  Compaisy .  282 

Hathaway  Inutriimcnt  Co .  434 

I'aydon  CosiuMMsy.  A.  W .  44.7 

Haydon  Maniiracliirinx  Co.,  Inc.  .  .  .774,  37.7 

Heath  Company  . .787 

Hclland  RcHcarch,  Corp . 288 

Heldor  Maniifas  liirlsiy  Corp.  .  .  .  ..  6.7 

Helipot  Corporatism,  a  dIrlHloii  ssf  Beck¬ 
man  Invtrismcnts.  Inc .  .  201 

HeminH’ay  A  Bartlett  Mfy.  Co.  ...  40.7 

HeimiaseiU  Cssmpun.v,  Inc .  247 

Hermetic  Heal  1‘roducts  Co .  88 


Engineers,  Purchasing  Managers, 
Executives  .  .  .  Yeu  NEED  our  ( 

'•tterhead. 


Qualified 


Thrit  Grtit  Fully  Stockia  Saletreomt  te  S«rv8  Yiu! 
Adioininc  R«dio  City  Downtown  New  York  In  New  Jersey 

48  West  48  St.  212  Fulton  St.  35  William  St 

-  New  vifk  7  Newark  2,  N.  J 

Circle  6-4060  MArket  4-5151 


Circle  6-4060 


Woof  more  iafannafiofi?  Um  post  cord  on  lost  page. 
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Uethpriactoa,  lae.  . 

HewlKt-Packard  Coapaay  . H 

H«za«oB  Eleetrie  C*.  . 

HeTnan  Munfartariiif  CaaipMijr . 

HIckok  EJectrteal  laatrnmeat  Co. . 

Wade  M  Daoeh . 

Hiteaip  Wires  Ine . 

Hofaiaaa  Needle  Works,  lae . 

HopUas  Kacloeerlnc  Co. . tSt, 

Hodson  Radio  t  TelerlsIoB  Corp . 

Hodson  Tool  k  Die  Compaap,  lac . 

Hadsoa  Wire  Co . 

Huskes  Aircraft  Compoajr . 

Hafheo  Research  k  DorelopBient  Labora¬ 
tories  . . . 

Hycor  Sales  Company  of  Calif . 


t  STOCK 


parts 

’machined  to 

your 

L‘i!.SSan«  production. 


I-T-E  tircnit  Breaker  Co . 

Ideal  Industries  Inc . 

Illinois  Condenser  Co. . . 

ladostrlal  Control  Co . 

Industrial  Hardware  Mtg.  Co.,  Inc. 

Industrial  Mica  Corporation . . 

Industrial  Test  Equipment  Co . 

INFRA  Electronic  Corp . 

Institute  of  Radio  Bacineers,  Tho. 

Instrument  Corp.  of  America . 

Instrument  Resistors  Co . 

Insulation  Manufnotnrers  Corp.  . . . 
International  Crystal  Mtg.  Co.  .... 
International  Instruments,  lae.  . . 
International  Nickel  Company,  Inc, 

lateraatloBal  Rectifier  Corp. . 

International  Resist aace  Co. . 

Ippollto  k  Co„  Inc.,  James . 

Irrlnpton  Tarnish  k  Insulator  Co.  . 


oAllOYS" 

.rturec, 

engineer  a  outst 

prope'«“ 


with  metal,  g 
lico.  asbestos, 
^our  problems. 


silicate, 

Ask  for 


JellUr  Manufacturing  Corp.,  C.  O . 

Jennlnps  Radio  Mfp.  Co . 

Johnson  Company,  K.  F . 

Jones  Dir.,  Howard  B.  Claeh  Mfp.  Co.. 
Joy  Manufacturing  Company . . 


,  Teflon  permits  tte 

...^^..tl^ir^iSfng^orthSTdiel^^^^ 

‘components.  rrefion  is  micro- 

meul-permeated 

fluorocarbon. 

Ml-424.  ^  ^ 


SOLDtRABL* 

Chemelec  Mult^nd 

bonding  a  ^ 
material  to  metal  c 

The  bond 

crystalline  m  nat^ 

^.ce  layer  of  the  a 

MeUi  f“X"tha  ' 

^ScAno.!.--^ 

CSNIENT ABIS  Te«on  ia 

Cheme^  MvdU-^4  Sh  “uS 

SSd'hbre.  commercW 

subaUncee  by  Ih  j  mechanical  a^® 

A  broad  6eW  T ’product  enguteera. 

plications  ^^^443,  ^ 

Catalog  No. 


Kahle  Enpineeiins  Cfimpaay . 

Kalbfell  Laboratories,  Ine. . 

Karp  Metal  Frodacts  Co.,  Ine . 

Kartron  . 

Kay  Electric  Company . 

Kearfott  Company,  lac . 

Keller  Tool  Co . . 

Kepco  Laboratories,  Inc . 

Kester  Solder  Company . 

Ketay  Maaafactnrlak  Corp.  ...... 

KeuFel  k  Ksser  Company . 

Keystone  Bolt  k  Nut  Corp . 

Keystone  Electronics  Company  . . . 

Keystone  Prodnete  Company . 

Kirk  k  Blum  Mtg.  Co . 

Klein  k  Sons,  MathUs . 

Kalphta  Company,  James . 

KoUsman  lastrument  Corporation 


tepretenlolivet  in  frtneipol 
CHIOS  Tbrovpboul  tbo  World 
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Liade  Air  ProdocU  Co„  A  Dtr.  of  UmIob 

Carbide  A  Carbon  Corp . 

Uak  Arlatloa,  Inc . 

Uoa  Faatencra,  Inr . 

littelfoee,  Inc . 

Litton  Rnrlnecrinc  Laboratorleo . 


Manufacturers  of 


MB  Mannfactnrinc  Co.,  Inc . 

MacLaoshlin  Corp.  iX.A . 

Macna  Driver  Corp.  . . 

Macnatran  Incorporated  . 

Macnecord  Inc . 

Mncnetice,  Ine . 

MaUorr  •  Co..  Inc.,  P.  R . Its. 

Manaon  Laboratories  . 

Marconi  Inetcnment,  Ltd . 

Marlon  Klectrical  Instrument  Co . 

McGraw-Hill  Book  Co . 

MeaanrcsnentH  Corporation  . 

Mepco,  Inc . 

Mercnrr  Tube  Co . . . 

Metal  Textile  Corp . 

Metals  A  Controls  Corp..  General  Plate 

DIt . 

Mica  Insulator  Companjr . 

Micro,  A  Division  of  MinneapoUs-Honex- 

well  RcKUlator  Co . 

Midland  Manufaeturlnc  Co.,  . 

Miles  Reproducer  Co . 

Mlllen  Mfr.  Co.,  Inc.,  James . 

MliUvac  Instrument  Corp . 

Milwaukee  Transformer  Co.  . 

Miniature  Precision  Bearings  Inc . 

MInneapoUs-Honejrwell  Recnlator  Co., 

Industrial  INv . 

Minnesota  Mining  A  Mfg.  Co . 

Mission-Western  Snglneem,  Ine . 

MItchell-Rand  Insolation  Co.,  Inc . 

Molonex  Electric  Companj . 

Motordyne  Inc . 

Muirhead  A  Co..  lid . 


1.  OUTPUT,  MATCHING,  COUPLING,  AND  POWER  SIGNAL  400  CYCLE 
TRANSFORMERS:  uMd  where  reliability  and  miniature  size  it  required, 
such  at  control  omplitying  tystemt.  Supplied  with  any  tpecial  lead  wires 
or  terminationt. 

2.  DUAL  MAGNETIC  AMPLIFIERS:  all  typet  uted  in  latett  400  cycle  air¬ 
craft  control  amplifiert  for  Servo  Syttems. 

3.  VARIABLE  REACTOR:  uted  today  in  tuned  resonant  circuits  for  vacuum 
tube  voltage  regulating  systems.  Suitable  for  experimental  laboratory  work 
where  a  Hl-Q  and  wide  range  of  inductance  it  required. 

4.  TRiPLE  MAGNETIC  AMPLIFIER:  uted  in  aircraft  automatic  pilots,  by 
both  the  Army  Air  Force  and  Navy. 

5.  HERMETICALLY  SEALED  TRANSFORMERS:  designed  to  conform  to 
military  specifkations  for  hermetically  sealed  transformers,  magnetic 
amplifiert  and  reactort. 

1  FLY  BACK:  HORIZONTAL  OUTPUT  AND  HIGH  VOLTAGE  TELEVI¬ 
SION  TRANSFORMER:  manufactured  for  extra  quality  performance  of 
very  lew  cettt. 


Xatlonal  Company,  Inc . 

National  Moldite  Co . 

National  Pneumatic  Co.,  Inc.  A  Holtser. 

Cabot  Divisions . 

National  Research  Corporation . 

National  VnlranUod  Fibre  Ca. . 

Natvar  Corporation . 

New  London  Instrument  Oa.  . 

New  York  Transformer  Ca..  Inc . 

Ney  Company,  J.  M . 

Nialsen  Hardware  Corp . 

Northeastern  Engineering  Ine . 

Nothelfer  Winding  Laboratories . 


COMMERCIAL  USE 


Omni-Ronge;  Dme;  Line  Course  Computers;  Automatic  Pilots; 
Navigation;  Transmitters  and  Receivers;  Oil  Burner  Ignition;  Fly 
Bock;  Vertical  Output;  Linearity  Controls. 


Ohmite  Mfg.  Co . 

Olympic  Metal  Products  Ca., 

Opad-Green  Company . . 

Oster  Manufacturing  Co.  John. 


Servo  Amplifiers;  Adjustable  Reactors;  Transistor  Mognetic  Ampli¬ 
fier;  Class  H  Transformers;  Drone  Control;  Guided  Missile;  Voltage 
Control;  Marine  Control;  Sonar;  Celco  Research. 


Celco  Give$  Prompt  Service — send  us  your  requirements  for  our 
— ,  immediate  attention. 


PM  Industrie*.  Iiu- .  18 

Paclllc  Scientific  Company  .  480 

Panoramic  Radio  Products,  Inc . tSS 

Pnr-Metal  Products  Cf>rp . tSO 

Penn  Engineering  A  Manufacturing  Carp.  868 

Phalo  Plastics  Corporatbtn .  tit 

Phaostron  Company  . 447 


ISLAND  AVENUE  MAHWAH,  NEW  JERSEY 
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ELECTRONIC  INSTRUMENT  CO.,  Inc 
84  Withff^  Street,  Brooklyn  11  N  Y 


Ptaelpa  Dods*  C«pp«r  Product*  Corp.. 

iBMk  MAnafucturlBK  IMt . *• 

PhooU  UmMmtmetmHnK  Co . 

Pleksrd  A  Bomo,  Ijk . 

Pta  MMofactBiinc  Co.,  Inc . 

Polamd  Klcetronlc*  Corpomtion . 

Polymer  Corpomtion  of  Penn. . 

Polyteebaie  Beoenreh  *  UoTOlopment 

Company.  Inc . 

Potter  Instrument  Compmiy.  Inc . 

PreelM  Meneurement  Co . 

PrecMon  Appnmtos  Co..  Inc . . . 

Premier  Instrument  Corp . 

Precision  Paper  Tube  Co . 

Price  Electric  Corp . 

Pye  Limited  . 

ProKresotTC  Mnnofnct  urlny  Co . 

Pyroferrlc  Co.,  Inc . 


TO  YOUR  SMALL  PARTS 
HANDLING  PROBLEM... 


A  practical,  vsrtotlle,  AIL 
STAINIISS  STIEl  Imirument 
designed  to  moke  the  handling 
ef  tnmll  ohfects  on  ecwier, 
lets  lime  consuming  eperotien. 

Indispentoble  for  plcking-up, 
positioning  or  holding  hot,  ster¬ 
ile,  highly  polished,  or  oddly 
shaped  obiects  and  for  OET- 
TINC  INTO  HARD  TO  REACH 
SPACES. 

Pressing  the  plunger  causes  3 
Strong,  Hooked,  Spring  Steel 
Fingers  to  extend  from  the  tip 
and  Hare  out. 

Releosing  the  plunger  causes 
them  to  withdraw.  Any  ebieci 
within  their  grasp  is  then  flrm- 
iy  held  WITHOUT  CONTINUED 
FINGER  PRESSURE. 

Send  for  your  Tweezers  todoy, 
and  see  how  and  where  this 
practical  versatile  tool  con  old 
yeui 

*  In  manufoctvring 

*  Component  osssmbly 

*  Precision  work 

*  Maintenance  work  of  ali 
types 

*  laberalery  situations 
Pries  $2.25-4y,*  length.  Oth¬ 
er  sizes  available.  Write  for 
suoallty  pricss. 


Quality  Prodnets  f^. 


K.  P.  Electronics  Inc . 

Radio  Corpomtion  of  America - Bark  Co 

Radio  BEaterlssIs  Corpomtion  . 

Radio  Receptor  Company,  Inc . 

Railway  Comraunlmtloisa,  Inc . 

Railway  Express  Agency,  Air  Express 

IMt . 

Rapid  Electric  Co.  . . 

Rauland  Corpomtion  . 

Rawson  Electrhml  Instrnmeat  Co. . 

Raybcotos-Manhattan.  Inc . 

Raytheon  Manafactnrlng  Company  - 

R-B-M  DlTlsion.  Essex  Wire  Corp . 

Reeres  HoETman  Corporation . 

Represeatatlves  of  Electroidc  Prssdocts 

Mannfacturers.  Inc.  The  . 

Repnblle  Poll  A  Metal  MUIs,  lac . 

Resin  industries.  Inc . 

Resistance  Prodnets  Co . 

ReTcre  Copper  and  Brass  Inc . 

Rex  Rheostat  Co . 

Rome  Cable  Corpomtion  . 

Rntherford  Electronics  Co . 


last  a  lifetime., 
and  you 
save  507o 

14  INmUMMTt' 

iIm  Indwstry'f  most  cowifUlE  , 
Km  df  MATCHED 
nST  INSTRUMENTS 


WIN  SALES  COMPANY 

Dept.  l.,P.O.  •0x257 
Forest  Hills,  N.  Y. 


foY  4S«  EUCTRONiC 
k  INDUSTRIES 


Ve-NiMlMi  EICO  In- 
strumonts  ore  now  in  uso 
Iho  world  over  I  That's  Iho 
proof  of  EICO's  loodor- 
ship  in  Valu*. 

For  latest  precision  ongi- 
nooring,  finest  compo¬ 
nents,  smart  professional 
appearance,  lifotinto  per¬ 
formance  and  rocli-bot- 
tom  economy — see  and 
compar*  the  EICO  Une 
at  your  lebbar's  today 
bofora  you  buy  any 
bighor-prkod  o«|uip- 
montl  You'll  agree  with 
over  1 00,000  others  thot 
only  EICO  Kits  and  Instru¬ 
ments  give  you  the  indus- 
try's  greatest  volues  at 
lowest  cost. 


Hanbora  Company  . 

Handers  Associates.  Ine . 

Hangamo  Electric  Company  . 

Haratoga  Industries,  Inc . 148, 

Hchuttlg  A  Co.  Incorporated  . 

Hcleatlflc  Electric  Dtv.  of  “S’*  Coemgated 

Quenched  Onp  Co. . 

Scientific  Electronic  Labo.  Ine . 

SrIntUIn  Magneto  DIv.,  Bondlx  Aviation 

Corpomtion  . 

Seeon  Metals  Corpomtion . 

Servo  Corpomtion  America . 

Shallcroos  Manafaetartag  Co . tlS, 

Share  Brothers,  Inc . 

Sierm  Electronic  Corpomtion . 

Higma  Imitruments  lac . 

Hlgnnl  Engineering  A  Mfg.  Co . 

Rlmmons  Fastener  Corpomtion  . 

Smith,  lac..  Herman  H . 

Sorensen  A  Company,  Ine . 

Southern  Electronics  Co. . 

Sprague  Electric  Company  . P, 

Stackpole  Carbon  Co . 

Standard  Electric  Time  Company . 

standard  Elcctrirnl  Prodnets  Co . 

Standard  Pteso  Co . 

Stanford  Bsoesreh  Inotituto . 

Sterling  Bagtaecrlng  Cmapaay,  Inc . 

Sterling  Tmaaformer  Corp . 


MOLYBDENUM 
TUNGSTEN 
TANTALUM 
FORMED  PIECES 


Writ*  NOW  for 
FREE  latstt  Catalog 
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YOUR  INQUIRIES  WIU 
RECEIVE  PROMPT  AHENTION 


Wont  mmn  IsfoTumHoaf  Um  pott  cord  so  lott  page- 

ELKOTtONICS  —  Norooifcor,  If53 


8t«Teaa  Manafartarinf  Co^  lac. 
Bt«d4art  Alrrraft  Badlo  Co..  lae. 
Paper  T«b«  CoBpaar.  lac. 

Stmthers-Oana,  lac . 

Stapakoir  Ccraailc  M  Mtg.  Co.  . . 

Btattcrant  Co.,  P.  A. . 

Boa  Parto  IMatrlbatora,  LM . 

Bapertor  Electric  Co . 

Baperlor  Tube  Co . 

Bjrlranla  Electric  Prodneta,  lac.. 


Watermaa  Prodaeta  Co.,  lac . tIB 

Webber  Mfp.  Co.,  Inc . 41S 

Weatem  Gear  Worka .  IM 

Weatlashooae  Electric  Oorp . SB,  M,  BS,  SB# 

Weatoa  Blectrloal  laatmaieBt  Carp . BBl 

White  Deatal  Mfp.  Co..  B.  B.  ...S7B,  S71.  4BB 

WUer  A  Boas,  lac.,  Joha .  4BS 

WUlbuna  *  Cox,.  C.  K . 411 

WlUra  Blectrooics  Division  of  Wlllys  Mo¬ 
tors,  lac. .  M 

Wlachester  Eleetroolcs,  lac . SIB 

Wla  Bales  Compaar  .  BIS 

Workshop  Aiaoclateo,  IMv.  of  Gabriel 
Conpanr .  SS4 


SIRIIS  IV-lOA 

YTVM-Megohmmeter 


Bjrathane  Corporation 


Taylor  Fibre  Company  . 

Tech  l.aboratorles,  lac . 

Technical  Hervlee  Corp.  . . 

Technitrol  Enpineerlnp  Co . 40S, 

Technology  Instraraent  Corp . 4ZS, 

Teiner  Company,  Inc.,  Rolaad . 

T^tronlx,  lac . 

Tel-lnatrumeat  Co^  lac . 

Tdechrome,  Inc . 

Telrtronlcs  laboratory,  lac . BB, 

Telewave  Laboratories,  lac . 

Telex,  lac . 

Tensollte  Insulated  Wire  Co.  lac . 

Terpeninp  Co.,  L.  H . 

Teauts  Instruments,  lac . 

Thomas  A  Bkinnrr  Steel  Products  Co„ 

lac . P 

Thompson-Bremer  A  Co.,  Sub.  of  Amer- 

lisaa  Machine  A  Foundry  Co . 

Thor  CeramlM,  lac . 

Tlnnenaan  Products,  Inc . 

TitcAerx.  lac . 

Tobe  Deutschmana  Corp . 

Trad  Television  Corp . 

Traaslstor  Products,  lac . . 

Trans-Sonics,  lac . . . . 

Transradlo,  Ltd . . 

Triplett  Electrical  Instrument  Co . . 

Tunp-Sol  Electric,  Inc . B4A, 


Xceilte,  lac. 


TRUE  ZERO  CENTER  VTVM 
7“  FULL  VIEW  METER 
Bid  MECT  fEM  KMIM  IWI  FKL  SMUt 

flM  Staadvd  IBBB  OhM  per  VbH  Faactisns 

O.C.  VTVM  rsn(«t  to  ±60  KV  nlian  uttd 
with  TV-4  High  VoltBf*  Saf«^  Tett  Probe. 


Zophar  Mills,  lac. 


RANGE  SPECIFICATIONS 

ir  EISHT  ZCRO-CENTES  VTVM  RMI6ES: 
±3,  ±12,  ±60,  ±120,  ±300,  ±600, 
±1200,  ±6000  volts  O.C. 

•k  HIBH  INPUT  RESISTANCE— 

13Vb  mess,  to  600  V.  26Vi  megs,  at 
1200  V.  133Vb  megs,  at  6000  volts. 
it  FOUR  BIRECT  PEAK  READIN6  RANGES; 
0-3-12-60-120  peak  volts. 

«rss  Series  RF-lOA  High  Frequency 
deuribed  below. 

■k  SIX  OHM  and  MEBONMMETER  RANGES: 

0-2000-200,000  Ohms. 

0-2-20-200-2000  megohms. 
it  EIGHT  EXTRA  A.C.-O.C.  VOLT  RANGES 
at  1000  /V.  for  routine  circuit  testing. 

0-3-12-60-120-300-600- 1200-6000  volts. 
it  EIGHT  D.e.  CURREHT  RANGES; 

0-300  microamperes. 

0-1.2-6-30-600-1200  MA.  0-1.2  Amperes. 
it  EIGHT  OB  RAHGES:  —20  to  +  77  db. 
Calibrated  for  1  MW.,  600  ohms  zero  db. 


PROFESSIONAL  SERVICES. 


Cclnite  Co . 

Union  Carbide  A  Carbon  Corp.,  Uade  Air 

Products  Div . 

Union  Bwltch  A  Bisnal,  DIv.  of  Weetlnar- 

hoase  Air  Brake  Co . Bt 

Unlted-Carr  Fastener  Corporation . 

United  Blectronloe  Corporation . 

United  Manutactarinp  A  Service  Com¬ 
pany  . 

United  States  Gasket  Co.  . 

United  States  Radium  Corp . 

United  States  Wire  A  Cable  Corp . 

United  Transformer  Co . Sad  O 

Universal  Mfp.  Co . 

U.  S.  Components,  Ine . . . 


IMPORTANT  FEATURES 
it  Valtagt  RagBlatad-Brldge  Type  Circuit. 
it  True  Zaro-Canter  VTVM — Simultaneously 
Indicates  both  voltage  and  polarity. 
it  Rotary  Ranga  and  Function  Saloctors. 
it  Rooossod  6000  volt  Safoty  lacks. 
it  SbMdad  Coal  Tost-CaWa  Conaoctors 
for  both  D.C.  and  R.F.  probes. 
it  Eloctroaic-Bridfo  Ohn-MsgshuiHiator. 

Uses  2  self-contained  l.S  V.  batteries. 
it  Eitra-largo  7"  Rectaagular  PACE  Motor. 

200  microampere,  ±2%  sensitivity. 
it  l%FllHiTyHBMlWlro-WsondRoslstart. 

EV-tOA  (MCP)  In  black  rippla  finished, 
heavy  gauge  steel  case.  Size  lOW*  »  12' 
a  6'.  Complete  with  coasial  circuit  Isolat¬ 
ing  test  probe,  ahlelded  ohmmetar  test 
cable,  standard  tast  leads,  ohmmeter 
battery  and  manual.... - - $BB.7B 


SEARCHLIGHT  SECTION 

(Clastifitd  Advertising) 

H.  E.  HILTY,  Mgr. 


SEARCHLIGHT  ADVERTISERS  INDEX 
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SERIES  RF-lOA 


lAccessory  for  Sorias 
EV-lOA  above;  affords 
direct  high  froquancy 
paak  voltaga  msasura- 
monts.  Employs  9002 
miniature  tubo_.~6t446 
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TRANSMISSION 
MEASURING  SET 
TYPE  12A 


For  Measuring  the 
Characteristics 
of  Microwave 
Reiay  Systems 


This  unit  provides  the  necessary  information  on  transmission  character* 
istics  for  the  installation  of  terminal  equipment,  for  the  maintenance  of  termi* 
nal  equipment,  and  for  the  field  service  of  transmission  lines  and  terminal 
equipment  for  microwave  relay  systems. 

In  one  portable  unit  for  efficient  field  use  are  combined  the  functions 
which  normally  would  be  performed  by  a  separate  Vacuum  Tube  Voltmeter, 
Audio  Oscillator  and  Equalization  Filters. 

This  unit  has  filters  for  providing  response  curves  for  accurate  indication 
of  144,  Fl  A  or  fiat  transmission  lines.  The  12-A  also  has  provision  for  measure* 
ment  of  harmonic  distortion  and  has  its  own  self<ontained  low  distortion 
1000  cycle  oscillator  with  variable  amplitude. 

The  amplifier  of  the  12-A  provides  range  levels  from  plus  20  to  minus 
80  DBM  in  calibrated  steps  of  10  Db.  The  associated  meter  is  calibrated  in 
0.5  Db  steps.  The  dynamic  characteristics  of  the  indicating  meter  are  such 
that  its  response  approximates  the  speed  of  appreciation  of  sounds  by  the  ear. 

This  unit  has  line  blocking  capacitors  for  use  across  central  battery 
and  dial  telephone  lines. 

t  Write  for  additional  specific  information  and  for  catalog  material. 


191  Central  Avenue 


Newark  4,  New  Jersey 


Vacuum  Tube  Volttaeffev>.... 

I  \ 

Audio  Oscillator 


Iqualucation  Filters 


WORLD'S  LARGEST  MANUFACTURERS  OF  ATTENUATORS 


I0#000  HOURS— Minimviti  Life! 


For  dependoble  service  in  Industrial,  Aircraft,  and  Military  Equipment 


RCA-5690  is  your  answer  for  a  “long¬ 
life”  rectifier  designed  especially  for 
industrial  and  aircraft  applications. 
The  tube  is  conservatively  rated  to  take 
a  peak  inverse  plate  voltage  up  to  a 
maximum  of  1120  volts,  a  peak  plate 
current  up  to  375  ma  per  plate,  and  an 
average  plate  current  up  to  75  ma  per 
plate.  Operating  at  maximum  rated 
voltages,  RCA-5690  will  withstand  a 
continuous  vibration  of  2.5  g  at  a  fre¬ 
quency  of  25  cps  for  hundreds  of  hours 
—and  impact  accelerations  of  500  g  for 
short  periods. 

In  this  tube  each  rectifier  unit  has  its 


own  heater  and  cathode— with  separate 
base  terminals  for  each.  The  heaters 
can  be  operated  in  parallel  from  a 
6.3- volt  supply— or  in  series  from  a 
12.6-volt  supply.  Unique  tube  base  de¬ 
sign  provides  exceptionally  high  resist¬ 
ance  to  leakage  between  base  pins  and 
minimizes  arc-over  at  high  altitudes 
(you  can  operate  the  RCA-5690  at  full 
ratings  up  to  40,000  feet). 

For  rectifier  applications  where 
10,000-hour  life  and  extreme  dependa¬ 
bility  are  paramount,  specify  RCA- 
5690’s— and  be  secure.  Get  technical 
data  from  RCA,  Commercial  Engineer¬ 


ing,  Section  42HR,  Harrison,  N.  J.  Or 
call  your  nearest  RCA  Field  Office: 

(EAST)  Ilnmboldt  S-3900 

41S  S.  Sih  St.,  Harrison.  N.  J. 
(MIDWEST)  WhitehaU  4-2900 

589  E.  IlUnois  St.,  Ckicago,  IlL 
(WEST)  Madison  94)671 

420  S.  San  Pedro  St.,  Los  Angeles,  CaL 


Other  ICA  "Snecinl 
(Mininimn  In^lO.i 


000  Honrs) 
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ICA-9491  RCA-9402  tCA-S*»2 

Hifli-Mn  8hn»y  CntoO  Msdlnw  Mn 

Twin  Triodo  Pentode  Twin  Triede 


RADtO  CORPORATiOM  of  AMMRiCA 
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